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B-411
A Novel 3D Microfluidic Culture Platform for Studying Cancer Cell
Metastasis
L. Li1, G. Hu1, L. Qu1, S. Torabi2, R. Xu3, W. Xu1. 1Department of
Laboratory Medicine, The First Hospital of Jilin University, Changchun,
China, 2Department of Mechanical Engineering, University of Kentucky,
Lexington, KY, 3Markey Cancer Center, University of Kentucky, Lexington,
KY
BACKGROUND: There is a critical need in pharmaceutical development and
medicine for biologically relevant ex vivo tissue models. Traditional 2D cell culture
fails to reproduce the physiology of the in vivo cell microenvironment. However,
animal models capture this complexity, but are expensive, difficult to observe in real
time, and present potential ethical issues. One ideal solution is to use 3D cell culture
techniques, which can provide a more mechanically and physiologically relevant
microenvironment. When coupled with an integrated microfluidic network that
mimics in vivo microcirculation, these 3D methods can gain even greater biological
relevance and provide a platform for high resolution study of cell microenvironment
with precise control over experimental parameters.
OBJECTIVE: To develop a microfluidic platform to provide a biomimetic
environment to observe and analyze cell proliferation, cell response to chemical
agents and cell migration within a three-dimensional structure. This model not only
presents more physiological relevance to the in vivo microenvironment of cells,
but also provides the capability for dynamic high-resolution study of cell survival,
biochemistry and morphology.
METHODS: The microfluidic device contains a 5x5x4mm chamber to accommodate
the 3D cell culture and 27 micro-channels, 100x200μm cross-section and 5mm in
length, to represent the microvasculature. Fabrication of the device was done by
SU-8 3050 photolithography to make the master mold and PDMS soft-lithography to
fabricate microfluidics layer and the vacuum gland. Then, layers were bonded using
oxygen plasma bonding.
After sterilization of the device by using 70% ethanol solution and 30 minutes of UV
light exposure, the cell-hydrogel solution was prepared (80000 cells/ml) and cast in
the 3D cell culture chamber and then cured in an incubator for 30 minutes. Then the
device was sealed using the vacuum gland, inlet/outlet tubing were connected and
the cell culture medium was pumped through the device at the flow rate of 2 μl/min
continuously. The experiment was run for 4 days with a static 3D cell culture as the
control. The luciferase activity was then measured to determine the number of cells
in each sample.
RESULTS: Cells not only survived in the microfluidic device, but also proliferated
and increased their population that illustrated the functionality of the device as a 3D
cell culture platform. The cells in the microfluidic device showed a similar behavior as
the ones in the control, with only a difference in replication rate. Also, the data shows
more controllable and repeatable proliferation behavior in the cells in the microfluidic
device than in the regular 3D cell culture method. In addition, it is important to note
that, having micro-channels close to the culturing hydrogel, continuous feeding of the
cells and constant take away of the waste products in the devices represented a more
biomimetic model for culturing cells.
CONCLUSIONS: This study demonstrated a 3D biomimetic platform for cell culture
and cancer metastasis, optimize the microfluidic device mechanical parameters such
as flow rate, hydrodynamic resistance and microfluidic geometry to mimic cell
microenvironment, develop a compatible hydrogel casting method to integrate cell
culture with the device.
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B-412
Comparison of ARCHITECT 2000 I SR for determination of
carbamasepine with VITROS 5600
N. Serdarevic1, R. Serdarevic2, J. Coric1, A. Memic3. 1Institute for Clinical
Chemistry and Biochemistry; Clinical center, University of Sarajevo,
Sarajevo, Bosnia and Herzegovina, 2Department of Ophthalmology,
Clinical center, University of Sarajevo, Sarajevo, Bosnia and Herzegovina,
3
Department of Psichiatry; Clinical center, University of Sarajevo,
Sarajevo, Bosnia and Herzegovina
Background: Carbamazepine is a commonly prescribed anti-convulsant used mainly
in the treatment of seizure disorders, but is also used to treat trigeminal neuralgia.
Carbamazepine has also been useful in the treatment of manic depressive patients as
an alternative to lithium therapy. Carbamazepine measurements are used to monitor
patient compliance and therapy, and to diagnose potential overdose.
Methods: The carbamasepine concentration of 80 serum samples were determined
using CMIA (chemiluminesecent microparticle immnoassay) Architect i 2000 and dry
chemistry slide method is VITROS 5600. All patients were hospitalized at Department
of Neurology at the University Clinics Center of Sarajevo. The reference serum range
of carbamaseine in patients is 4-12 mg/L. The quality control, precision and accurancy
of Architect i 2000 and VITROS 5600 were assessed.
Results: The quality control was done using quality control serums for low (= 5.37
mg/L), medium (= 9.41 mg/L) and high (= 16.9 mg/L). We have used commercial
ABBOTT controls and got CV 1.23 % to 4.50 % for Architect i 2000. We done a
quality control using quality control serums for low (= 4.41 mg/mL ) and high control
(= 9.65 mg/L ) VITROS Diagnostic and got CV 1.44 % to 4.14 %). Mean value of
carbamasepine serum concentration using ARCHITECT I 2000 (CMIA) was 6.09 +/1.54 mg/L and VITROS 5600 (dry chemistry slide method) was 8.47 +/- 2.01 mg/L.
It was established that the main difference between Architect i 2000 and VITROS
5600 and it was statistically significant for p < 0.0001 according to Paired samples
t-test. Correlation coefficient was r = 0.9549 to 0.9863 and regresion line had a slope
1.2741 (1.4433) and a y axis intercept of -0.3644 (0.7748). The ARCHITECT I 2000
carbamasepine assay was performed on the 80 human serum samples in the range 3.84
to 8.59 mg/L and VITROS 5600 5.30-11.7 mg/L. The average mg /L difference bias
exhibited by ARCHITECT carbamasepine vs. VITROS carbamasepine assay in this
study was -2.38 µg /mL. The 95 % confidence interval of the ng/ml difference bias is
-2,1918 to -2,5628 mg/L.
Conclusion: The study shows that it was good agreement in using those methods for
detection of carbamasepine. The patients should be monitored on a single method to
avoid differences in the results. Different techniques for carbamasepine detection in
human serum using different methods which leads to different results.

B-413
Preliminary study on a high-sensitivity hydrogen peroxide detection
method using the metal chelating reagent, Chromazurol B (CAB)
E. Hokazono1, S. Osawa2, E. Ota1, T. Tateishi3, M. Kawano4, M. Seimiya2, Y.
Kayamori1. 1Kyushu University, Fukuoka, Japan, 2International University
of Health and Welfare, Narita, Japan, 3Kyushu University and Junshin
Gakuen University, Fukuoka, Japan, 4Kyushu University and International
University of Health and Welfare, Fukuoka and Narita, Japan
Background:
Quantitation of biological sample components and enzyme activities is indispensable
for determining the pathological condition of patients. The rapid determination and
return of accurate results is critical to clinical chemical analysis for clinical diagnosis.
The sensitivity of analytical techniques is vital to ensuring the accuracy of analyses.
Currently, two detection techniques are used for the majority of clinical enzyme
activity measurements. The first of these methods, NAD (P) H, has low sensitivity,
but is largely unaffected by reducing compounds. Conversely, the hydrogen peroxideperoxidase method is highly sensitive, but is adversely affected by the presence of
reducing species; especially when measuring urinary constituents.
Therefore, in the present study, we developed a novel high-sensitivity measurement
system for hydrogen peroxide (H2O2) using a metal chelating reagent, Chromazurol
B (CAB).
Methods:
CAB develops an absorption band at 600 nm when chelating Fe3+. In our novel
method, Fe2+ is oxidized to Fe3+ by hydrogen peroxide originating from oxidizing
enzymes under acidic conditions. Then, the absorbance of the CAB-Fe3+ complex
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is measured at 600 nm, and the increase in absorbance can be used to determine the
quantity of hydrogen peroxide.
In this study, we used a Hitachi Model 7170 and 7600 (P module) automated analyzer
to perform a two-point end assay at 37°C. The sample (H2O2, 10 µL) was mixed with
200 µL of reagent 1 (117 µmol/L iron (II) sulfate and 0.12 mol/L formic acid buffer
(pH 4.0, 25°C)). The mixture was maintained at 37°C for 5 min. After the addition of
24 µL of reagent 2 (975 µmol/L CAB in distilled water), the absorbance was measured
at 600/800 (main/sub) nm wavelengths.
Results:
The within-run CVs of the above method using 0.4 and 2.2 µmol/L H2O2 solutions
were 3.78 and 1.74%, respectively (n = 20). The results exhibited linearity from 0 to
3.0 µmol/L. The detection limit was 0.2 µmol/L. The molar absorption coefficient,
indicating the measurement sensitivity, was 202,160 L•mol−1•cm−1. This is about
seven times or over greater than the sensitivity of the current methods.
Conclusion:
The newly-developed method was highly sensitive to hydrogen peroxide, and may be
applicable in a wide range of research and clinical laboratories. In the future, we will
investigate the effects of reducing substances in biological samples, such as serum and
urine, on the sensitivity of this method.

B-414
Improving Immunoassay Throughput with Spatial Proximity Analyte
Capture Luminescence
M. Cameron. Beckman Coulter, Southfield, MI
Background: SPARCL (Spatial Proximity Analyte Reagent Capture Luminescence)
is a chemistry that allows for the quantification of proteins and antibodies from
biological fluids in a homogeneous immunoassay format. The core of the novel
chemistry is the interaction of horse radish peroxidase (HRP) and hydrogen peroxide
and the release of free radicals that break the chemical bonds of acridan molecules,
emitting light. The amount of light generated is proportional to the amount of analyte
bound in a specific immune complexes. The chemistry is proximity based and an
anti-oxidant is used to control the distance of free radical travel, limiting background
signal. The chemistry is highly flexible and configurable noting that acridan and HRP
must be in the assay design, allowing for the possibility of multiple immunoassay
formats including competitive, sandwich and high throughput screening. Based on
previous work (Clinical Chemistry, Vol 62, No. 10 Supplement, page S226) we sought
to make improvements in the workflow by the investigation of anti-oxidant addition
early in the sequence of the workflow with the goal of eliminating one pipetting
step, thereby improving efficiencies. Methods: Anti-human IgG Fc antibodies
were commercially sourced. Each antibody candidate was labeled with acridan and
HRP. All antibody pair candidates were screened against purified human IgG. Assay
development using the selected antibody was performed for the determination of
dynamic range, duration of assay run time and optimization of key reagents (HRP and
acridan conjugated antibodies and the anti-oxidant). Validation included the accuracy
and precision determination of interpolated concentration values of QC samples (80,
20, and 5 ng/mL of IgG) for the existing and modified workflows.
Results: A modification in workflow (adding anti-oxidant during conjugated antibody
incubation with IgG target and adding anti-oxidant after conjugated antibody
incubation with target) was evaluated by assessing accuracy and precision of three
QC samples for both immunoassay workflows. The total error (TE) (relative error
(RE) plus the coefficient of variation (CV %)) was determined for each QC sample
in each workflow. For the standard workflow, the TE for QC high was 13.6%, TE for
QC middle was 6% and the TE for QC low was 12.4%. For the modified workflow,
the TE for QC high was 4.6%, TE for QC middle was 4.9% and the TE for QC low
was 6%. Conclusion: The novel chemistry is simple, allowing for rapid development
and validation of a human IgG assay. The modification of the workflow resulted in
improved accuracy and precision as compared to the standard workflow, allowing the
elimination of a pipetting step and improving throughput and efficiency. The SPARCL
chemistry may be applied to a broad range of immunoassay types (pharmacokinetics,
high throughput screening, biomarkers and therapeutic antibody development) with
the advantages of improved workflow, lower workload and faster turnaround time.
As the signal generated is luminescent, no specialized equipment is needed beyond
a luminometer. The SPARCL chemistry may be amenable to lab developed tests and
point of care testing due to rapid test results, simple procedure, small sample volume
requirements and the no washing format.
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B-415
Development and Evaluation of the Novel Multi-Test VITROS® XT
Chemistry Products TRIG-CHOL Slides
T. DiMagno, C. Graby, R. Novick, J. Scherer. Ortho Clinical Diagnostics,
Rochester, NY
Background: A new Multi-Test technology is under development that enables more
efficient clinical chemistry laboratory diagnostics. The new VITROS® XT MicroSlide
technology incorporates two chemistry chips on single dry slide element. This new
XT test element enables unique benefits such as higher throughput, reduced sample
volume, less reagent storage space, less waste, and ease of use without compromising
analytical performance. One example of this technology is a single dry slide with both
a triglyceride test and a cholesterol test on a single slide. The VITROS XT Chemistry
Products TRIG-CHOL Slides will be developed to quantitatively measure cholesterol
concentration and triglycerides concentration in serum and plasma. The VITROS
XT TRIG-CHOL Slides contains two multilayered, analytical elements coated on a
polyester support. A drop of patient sample is deposited on each chemistry chip (2.5
uL for TRIG and 4.0 uL for CHOL) and is evenly distributed by the spreading layer
to the underlying layers. The density of the dye formed through the reaction cascades
is proportional to the triglyceride and cholesterol concentrations present in the sample
on their respective chemistry chips and is measured by reflectance spectrophotometry.
Methods and Results: We evaluated the accuracy of 90 patient serum samples
(TRIG: 21 - 504 mg/dL; CHOL: 69 - 277 mg/dL) on the VITROS XT 7600 Integrated
System (in development) compared to the VITROS Chemistry Products CHOL Slides
and VITROS Chemistry Products TRIG Slides on a VITROS 5600 Integrated System.
The VITROS XT TRIG-CHOL Slides showed excellent correlation with the VITROS
CHOL and TRIG Slides. VITROS XT TRIG-CHOL = 0.993 * VITROS TRIG - 1.97;
(r) = 1.000 for TRIG; VITROS XT TRIG-CHOL = 1.023 * VITROS CHOL - 1.94;
(r) = 0.998 for CHOL. A 50-replicate within day precision study conducted on the
VITROS XT 7600 System showed excellent precision. Mean TRIG concentrations
of 110.3 mg/dL, 262.0 mg/dL, and 437.1 mg/dL resulted in within-day percent
coefficient of variation (%CV) of 0.72%, 0.70%, and 0.50% respectively. Mean
CHOL concentrations of 134.8 mg/dL and 236.9 mg/dL resulted in within-day %CV
of 0.92% and 0.76% respectively. The linearity for the VITROS XT TRIG-CHOL
Slides was determined from an 18-level admixture series. The TRIG test was linear
from 11.1 mg/dL to 556.2 mg/dL, and the CHOL test was linear from 24.6 mg/dL to
355.4 mg/dL. The Limit of Detection (LoD) for the VITROS XT TRIG-CHOL Slides
was determined based on 240 determinations with 4 low-level samples. The LoD for
the TRIG test was 9.7 mg/dL and for the CHOL test was 6.1 mg/dL. The measuring
range for the VITROS XT TRIG-CHOL Slide exceeded 11-525 mg/dL for the TRIG
test and 50-325 mg/dL for the CHOL test.
Conclusion: The VITROS XT TRIG-CHOL Slides has exhibited good correlation
with serum samples across a broad measuring range with excellent precision, linearity,
low end sensitivity, and measuring range on the VITROS XT 7600 Integrated System.

B-416
Comprehensive analysis of CYP2D6 variants and copy numbers using
reverse-hybridization and real-time PCR based assays
A. Berndt, C. Oberkanins, H. Puehringer. ViennaLab Diagnostics, Vienna,
Austria
Background: The cytochrome P450 2D6 (CYP2D6) is an important liver enzyme
involved in the metabolism of up to 25% of clinically used drugs. The CYP2D6
gene is highly polymorphic, with numerous (sub)variants described in the Human
Cytochrome P450 Database (www.cypalleles.ki.se). While the most frequent allelic
variations are caused by single nucleotide polymorphisms and small insertions/
deletions, highly homologous regions in the CYP2D6 gene locus facilitate unequal
cross-over leading to large deletions, duplications and gene conversions.
Methods: We developed a reverse-hybridization assay (PGX-CYP2D6 XL
StripAssay) for the simultaneous detection of 19 sequence variations in the CYP2D6
gene, which define the most prevalent alleles impacting enzyme activity in Caucasians.
For the detection of copy number variations a real-time PCR based assay (CYP2D6
RealFast CNV Assay) was established. The StripAssay and real-time PCR assay were
validated on 118 and 98 samples, respectively.
Results: The PGX-CYP2D6 XL StripAssay correctly identifies allelic variants with
normal (*1, *2, *35, *39), reduced (*9, *10, *17, *29, *41) and no (*3 to *8, *11,
*12, *14, *15, *40, *58) enzyme activity, and hence allows the classification of
individuals into extensive (EM), intermediate (IM) and poor (PM) metabolizers. In
addition, ultrarapid (UM) metabolizers and CYP2D6*5 carriers can be identified by
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quantifiying their abnormal copy number status using the CYP2D6 RealFast CNV
Assay. Both assays demonstrate a test accuracy of >0.99.
Conclusion: The metabolizer phenotype of patients treated with CYP2D6 substrates
can be accurately determined by the combined use of both assays.

B-417
Performance of Total Protein, Ultra HDL, Alanine Aminotransferase,
Urea Nitrogen and Phosphorus on the Alinity c Analyzer
A. E. Reeves, M. Berman, L. Templin, S. Syed, B. Diaconeasa. Abbott,
Abbott Park, IL
Objective: To evaluate analytical performance utilizing photometric technologies for
detection of analytes in human plasma/serum and urine on the Alinity c, Abbott’s nextgeneration clinical chemistry analyzer. The Alinity c analyzer is a high throughput
instrument testing up to 900 tests per hour. The sample is dispensed into a cuvette
followed by reagents. The contents are mixed and incubated allowing for the reaction
to occur. If a second reagent is required, the second reagent is added to the cuvette; the
contents are mixed again and incubated. Absorbance readings of the sample are taken
at regular intervals throughout the process at a primary and if applicable, a secondary
wavelength. Data reduction generates a calculated absorbance based on the reaction
mode of the assay (rate or end point) and measures the calculated absorbance using a
calibration curve to generate a result.
Methods: Key performance testing including precision, linearity, limit of quantitation
(LoQ), and method comparison were assessed per CLSI protocols. An assay’s
measuring interval was defined by the range across which acceptable performance for
bias, imprecision and linearity was met.
Results: Total imprecision, LoQ and linearity results along with the defined measuring
interval are shown for representative assays in the table below. Results versus the
comparator assay demonstrated a slope 0.97 – 1.01 and r = 0.99 - 1.00.
Assay

Total
%CV

LoQ

Linearity

Measuring Interval

Total Protein

≤3

0.76 g/dL

0.2 - 22.5 g/dL

0.8 – 18.4 g/dL

Ultra HDL

≤4

5 mg/dL

5 - 200 mg/dL

5 - 180 mg/dL

ALT

≤6

5 U/L

2 - 3899 U/L

5 - 3899 U/L

Phosphorus (Serum)

≤ 4.6

0.62 mg/
dL

0.0 - 27.1 mg/dL

0.7 – 25.3 mg/dL

≤ 4.6

4.39 mg/
dL

0.3 - 227.2 mg/dL

5.0 – 186.0 mg/dL

Phosphorus (Urine)
Urea Nitrogen (Serum)

≤ 4.5

3 mg/dL

2 - 128 mg/dL

3 - 125 mg/dL

Urea Nitrogen (Urine)

≤ 4.5

40 mg/dL

13 - 2084 mgdL

40 - 1991 mg/dL

Conclusion: Representative clinical chemistry assays utilizing photometric
technologies tested on the Alinity c analyzer demonstrated acceptable precision,
sensitivity and linearity. Method comparison data showed excellent agreement.

B-418
Total Error Profiles - A New Method for Visualizing Product
Performance
S. Schneider1, V. Petrides1, S. Westgard2, B. Renley1, A. Orzechowski1.
1
Abbott, Abbott Park, IL, 2Westgard QC Inc, Madison, WI
Introduction: The sigma value is a commonly used metric for comparing products
and is derived from the TEa, precision, and bias determined at a single critical point. In
a clinical laboratory, the sigma value is one simple aid determining whether a product
is fit-for-use. Often, however, laboratorians want to understand the performance of a
product beyond a single critical point. A Total Error Profile is a valuable tool that can
be used to visualize the performance of a product across a range of concentrations.

fit. Using the regression model, the %bias was estimated at the same concentrations at
which the precision samples were tested. A Total Error Profile was created by plotting
the %total error values versus the mean concentration values for the Alinity i-series.
Sigma values were calculated using the equation: sigma = (%TEa - |%bias|) / %CV.
Additionally, a precision profile was created by plotting the within-laboratory %CV
values versus the mean concentration values.
Results: The Total Error Profile is a continuous function across multiple concentrations
for each assay. The Total Error Profile provides additional rigor beyond the sigma
value and precision profiles by leveraging all total error estimates above, below, and
near the critical decision points. In the example assay data, the total error decreased as
the Total β-hCG concentration increased, whereas the total error increased slightly as
the TSH concentration increased.
Conclusion: Total Error Profiles can be useful supplements to sigma metrics and
precision profiles by providing a visual assessment of assay precision and bias
performance across the measuring interval. Another benefit of the Total Error Profile
is that it is not dependent on the TEa goal. This approach is particularly useful for
assessing assays with more than one medical decision point and for assays with wide
measuring intervals. By providing a detailed analytical understanding of the expected
assay performance, these profiles can be useful tools for helping laboratorians
understand the full dynamic performance characteristics of each assay and the
potential impact to patient results.

B-419
An Aptamer Technology Platform for Cancer Diagnosis
S. Chen, X. Zhang, K. Tang, Q. Song, C. Kasbek, Y. Song, D. Quintanilha,
N. Almalki, T. Wang, J. Huang. Admera Health, South Plainfield, NJ
Background/Objectives: The gold standard in cancer diagnosis is morphological and
molecular pathology of a biopsy, which is crucial for timely and effective treatment
of cancers. Molecular diagnoses of cancers using protein biomarkers are mostly
antibody-based immunoassays. Development of immunoassays for cancer diagnosis
has been hindered by the availability and inherent properties of antibodies. Thus
alternative affinity reagents are in need for the development of cancer diagnostics.
Aptamers are short (15-100 nt) ssDNAs/RNAs that bind their targets avidly and
specifically. Aptamers are often called “chemical antibodies”, due to its nature of
in vitro selection and chemical synthesis. The advantages of aptamers compared to
antibodies are broader target range (from small chemicals to macromolecules), better
batch consistency, lower cost and they are more amenable to diverse assay formats.
Here, we present an aptamer technology platform for cancer diagnostics.
Methods: Systematic Evolution of Ligands by EXponential enrichment (SELEX)
was utilized to develop various schemes for in vitro selection of both DNA and RNA
aptamers. The aptamer technology platform was then applied in a case study of a
diagnostic assay for lung cancer.
Results: The variables of aptamer selection schemes were optimized including
the library design, the target immobilization methodology, the enzymology for
incorporating modified nucleotides into DNA/RNA and the bioinformatics pipeline
for aptamer candidate identification. Through the optimization and development,
we have established an aptamer selection platform integrating SELEX seamlessly
with Next Generation Sequencing (NGS) with high success rate (>80%) of aptamer
selection. The aptamer technology platform was applied to develop aptamers for ten
biomarkers of lung cancer (e.g. follistatin) with nM affinity (Kd) (Fig 1). Aptasensors
for early diagnosis of lung cancer are under development.
Conclusion: We have developed an aptamer technology platform with great potential
in cancer diagnosis.

Methods: A Total Error Profile was created to visualize the performance for
three immunoassays. For a given assay, the total error was estimated at multiple
concentrations across the assay’s measuring interval using the equation: %total
error = 2 x %CV + |%bias|. To estimate the precision (%CV), a study was conducted
at Abbott on each assay using the Alinity i-series per CLSI EP05-A2 where assay
controls and panels were tested in replicates of 2-3 during 2 runs each day for 20 days,
and the data were used to calculate a within-laboratory %CV. To estimate the %bias,
> 70 serum samples with concentrations spanning the assay’s measuring interval
were tested in duplicate at Abbott on the Alinity i-series and ARCHITECT i2000SR
systems. The mean concentration of the Alinity i-series results were regressed versus
the mean ARCHITECT i2000SR results and a weighted Deming regression model was
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Conclusion: The results of this study demonstrate that the cobas e 801analyzer met
or exceeded laboratory requirements under simulated routine laboratory conditions.
It showed excellent analytical performance, high reliability, speed of analysis and
ease of use.
*This analyzer is currently under development and has not cleared for use in the US
by FDA. (status: February 2017)

B-421
Result consistency of cobas e 801* compared with Roche systems
E170, cobas e 601 and cobas e 602 demonstrated in 6 European and
US labs
I. Zahn1, A. Leichtle2, S. Wang3, G. Soria*4, P. Johnson5, C. Bendavid6,
M. McGovern7. 1Laboratory Dr. Limbach and Colleagues, Heidelberg,
Germany, 2University Institute of Clinical Chemistry, Inselspital,
University of Bern, Switzerland, 3Department of Laboratory Medicine,
Cleveland Clinic, Cleveland, OH, 4Laboratori de Referència de Catalunya,
Barcelona, (*present address: Cerba International), Spain, 5The Pathology
Centre, NHS Foundation Trust, Queen Elizabeth Hospital, Gateshead,
United Kingdom, 6Laboratoire de Biochimie, CHU Rennes, France, 7Roche
Diagnostics GmbH, Mannheim, Germany

B-420
Routine-like testing of a cobas e 801 module* in an integrated cobas®
8000 configured as an IC/CC consolidator
K. Hegel1, M. McGovern2. 1Labor Berlin - Charité Vivantes Services
GmbH, Berlin, Germany, 2Roche Diagnostics GmbH, Mannheim, Germany
Background: The high throughput immunochemistry module from Roche
Diagnostics, cobas e 801 is the newest member of the cobas 8000 modular analyzer
series. It is designed to cover almost double the testing capacity of the predecessor
cobas e modules and offers many features aimed to further enhance lab testing
efficiency. During multicenter studies, the new module was tested in dedicated use as
well as in combination with all other established cobas 8000 analyzer modules. Here
we report on the outcome of the routine-like testing experiments processed at Lab
Berlin on a platform including ISE, cobas c 701 and cobas e 801 covering a total of
75 assays, 38 immunochemistry assays and 37 general chemistry and protein assays.
Methods: All experiments were designed to stress the system under full workload
conditions for up to eight hours, thereby testing the overall functionality and reliability
using simulated routine testing patterns. In addition, while processing these high
workloads with > 7000 results, numerous interactions (reagent loading, low sample
volume, QC testing, STAT samples added, supplies run low, etc.) were initiated by the
operators in order to provoke the system and to check for proper behavior. Aliquoted
pooled QC materials were used as samples, the recovery of the respective analyte per
aliquot was applied to check the performance throughout the experiment. The time
to complete the experiment and the processing time per sample were also analyzed.
Throughout the study, QC’s at two concentration levels per assay were measured in
order to monitor the system performance and reliability.
Results: In total ~ 93,500 results were generated for 75 different methods over the
six week study period. Stable system performance throughout the study was shown
for all assays and modules with analyte recovery in QC material well within ± 2sd of
the assigned target values.
Proper system functionality and interaction between the used analytical modules
was shown during routine simulation precision experiments that included >30
immunochemistry assays from the indication areas thyroid, cardiac, fertility, oncology
and infectious disease. Precision CVs calculated for results generated during random
testing over >4 hours were mostly <2% and thus only marginally higher than those
generated during batch-type testing. Analysis of workflow on our study system
showed that cobas e 801 in a CC/IC consolidator configuration, can easily process
typical workloads of two cobas e 602 modules without slowing down the high speed
clinical chemistry cobas c 701 module (up to 2000 tests per hour). Typical hospital
setting type peak workloads of ~900 samples were processed in less than 3 hours.
Introduction of STAT samples or other provocations did not hinder the workflow nor
lead to system malfunctions, the various workloads were handled efficiently.
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Background: Manufacturers of in vitro diagnostic products design and develop new
analytical systems to meet changing needs of different types of laboratories. When
introducing a new technical solution for lab testing in order to, for example enhance
testing efficiency, it is of ultimate importance to maintain consistency of analytical
results. During a multicenter performance evaluation study in six labs, we compared
the results generated on the new immunochemistry analyzer cobas e 801 with those
generated on the three established Roche high throughput systems, MODULAR
E170, cobas e 601 (cobas 6000) and cobas e 602 (cobas 8000). Here we report the
outcome of our testing on all four analyzers for nine assays in the areas of cardiac,
thyroid, oncology and fertility.
Methods: Testing on the cobas e 601 module was done using preselected left-over
samples and conducted in parallel to that on a cobas e 801 module. For comparisons
with the E170 and the cobas e 602 modules, results generated during routine testing
on multiple routine analyzers were compared with those generated under simulated
routine conditions on the cobas e 801 study systems. Left-over samples were used
according to the attained site specific ethic commission or internal review board
waiver.
Results
Overview comparisons cobas e 801 versus MODULAR E170, cobas e 601 and cobas
e 602
Assay
TSH

FT4

CEA

CA 15-3

Estradiol

Testosterone

NT proBNP

Unit

Predicate
instrument

Type of compare results

Samples
(n)

B/P
Slope

B/P
Intercept

Pearson
r

mIU/L

E170

routine

3815

1.03

0.00

0.998

mIU/L

e601

study

201

0.96

0.01

0.999

mIU/L

e602

routine

843

1.05

0.00

0.999

pmol/L

E170

routine

3255

1.00

0.38

0.983

pmol/L

e601

study

123

0.98

0.38

0.993

pmol/L

e602

routine

371

1.01

0.10

0.994

µg/L

E170

routine

932

1.06

0.01

0.998

µg/L

e601

study

201

0.95

0.09

0.999

µg/L

e602

routine

457

1.05

0.03

0.996

U/mL

E170

routine

207

1.02

0.70

0.994

U/mL

e601

study

109

0.96

0.60

0.995

U/mL

e602

routine

207

1.01

0.40

0.972

pmol/L

E170

routine

406

0.99

7.10

0.998

pmol/L

e601

study

204

0.99

0.60

0.999

pmol/L

e602

routine

82

0.96

3.40

0.998

ng/mL

E170

routine

652

0.99

0.01

0.996

ng/mL

e601

study

140

1.01

0.00

0.999

ng/mL

e602

routine

138

1.02

0.02

0.998

pmol/L

E170

routine

91

1.02

0.39

0.999

pmol/L

e601

study

125

1.01

0.38

0.999

pmol/L

e602

routine

232

0.99

1.89

0.999

Conclusion: The study outcome demonstrates that results generated on the new
immunochemistry analyzer cobas e 801 are consistent with those generated under

Technology/Design Development
different conditions at six labs on other Roche immunochemistry analyzers. All
systems use the same reagents based on the Elecsys technology; thereby supporting
an easy transition between the systems.
*This analyzer is currently under development and has not cleared for use in the US
by FDA. (status: February 2017)

B-422
Abbott Alinity c Sigma Metrics and Precision Profiles for Clinical
Chemistry Assays
S. Westgard1, V. Petrides2, S. Schneider2, M. Berman2, A. Orzechowski2.
1
Westgard QC Inc, Madison, WI, 2Abbott, Abbott Park, IL
Introduction: Assay performance is dependent on the accuracy and precision of
a given method. These attributes can be combined into a sigma metric, providing
a simple value for laboratorians to use in evaluating test methods. In addition to
sigma metrics, precision profile charts can be used to visually assess the precision
performance of a product across a concentration range. Sigma metrics were
determined for more than 30 clinical chemistry assays tested on the Alinity c-series.
Additionally, precision profile charts were created for a subset of assays to compare
the precision performance of the assays tested using the Alinity c-series and the
ARCHITECT c system.
Methods: A sigma value was estimated for each assay and was plotted on a method
decision chart. The sigma value was calculated using the equation: sigma = (%TEa
- |%bias|) / %CV. A precision study was conducted at Abbott on each assay using
the Alinity c-series per CLSI EP05-A2 where assay controls and panels were
tested in replicates of 2-3 during 2 runs each day for 20 days, and the data were
used to calculate a within-laboratory %CV. To estimate the %bias, 40-100 serum
samples with concentrations spanning the assay’s measuring interval were tested
in duplicate at Abbott on the Alinity c-series and ARCHITECT c8000 systems. The
mean concentration of the Alinity c-series results were regressed versus the mean
ARCHITECT c8000 results and a Passing-Bablok or weighted Deming regression
model was fit. Using the regression model, the %bias was estimated at a medical
decision point. For a subset of assays, a precision profile chart was created by plotting
the within-laboratory %CV values versus the mean concentration values for both
the Alinity c-series and the ARCHITECT c8000 system, where the ARCHITECT c
system within-laboratory %CV and mean concentration values were obtained from
the assay package insert.
Results: The method decision chart showed that a majority of the assays demonstrated
at least 5 sigma performance at or near the medical decision point. The precision
profile charts of the within-laboratory %CV results for the Alinity c-series overlaid
with the ARCHITECT c system showed similar performance across the subset of
assays evaluated.
Conclusion: Sigma metrics, method decision charts, and precision profile charts can
be valuable tools for evaluating and comparing product performance by providing a
comprehensive understanding of expected assay performance. The majority of Alinity
c-series clinical chemistry assays had sigma values greater than 5. The precision
performance on the Alinity c-series and ARCHITECT c systems was comparable
for the subset of assays for which a precision profile was created. Laboratorians can
use these tools as aids in choosing high-quality products, further contributing to the
delivery of excellent quality healthcare for patients.

B-423
Performance Evaluation of ZS050 in Measurement with SVACs and
Wash in Alkaline Detergent
J. Yamaguchi. Saitama Pref. Saiseikai Kawaguchi General Hospital,
Saitama, Japan
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from controls and 1 level from pooled serum, to check within-run reproducibility.
Correlations of test results by ZS050 with SVACs and SACs were evaluated using
100 patient samples to compare the results by AU5800 (from Beckman Coulters,
Inc.). Correlation between SVACs and SACs was also evaluated. Sample-to-sample
carryover with ZS050 was evaluated using HBs Antigen (HBsAg) which poses grave
significance as a test result. The evaluation used concentrated HBsAg recombinant
sample of approximately 1,500,000 IU/mL and patient sample with elevated HBsAg
levels of 130,000 IU/mL, both measured by ARCHITECT (from Abbott Laboratories)
with sensitivity of between 0.15 to 0.25 IU/mL. Carryover of HBsAg to next HBsAgnegative sample by a sample probe after probe wash in water or alkaline detergent was
measured by ARCHITECT.
Results: Accuracy with SVACs was within the allowable limit defined by JCCLS in
the certificate for MaCRM. Within-run reproducibility as precision demonstrated the
equivalence between SACs (0.00 to 3.74%CV among 31 tests) and SVACs (0.00 to
3.92%CV among 29 tests). 2 out of 31 tests presented higher CV while some indicated
better within-run reproducibility with SVACs. Correlation coefficient among the test
results were calculated as follows: 0.959 to 0.999 with slope of 0.852 to 1.125 and
intercept of -5.094 to 6.292 between AU5800 and SACs, 0.960 to 0.999 with slope
of 0.876 to 1.134 and intercept of -6.514 to 3.764 between AU5800 and SVACs, and
0.965 to 0.999 with slope of 0.952 to 1.028 and intercept of -7.916 to 0.778 between
SACs and SVACs. Sample-to-sample carryover was measured positive (0.68 IU/mL)
after water wash and below the sensitivity after alkaline wash for 1,500,000 IU/mL
sample, and below the sensitivity after water wash and alkaline wash for 130,000 IU/
mL sample.
Conclusion: The results demonstrated high accuracy with SVACs. Good precision
was obtained for 29 tests while parameters in SVACs require re-examination for 2
tests with higher CV. The correlation was found good for all three relationships. These
results suggest that reagent volume reduction of 24 to 65% can be expected against
SACs with 52.3 to 115.6μL reaction volume. Further discussion remains for optimal
analytical conditions to maximize the performance of both ZS050 and reagents. For
sample-to-sample carryover, alkaline wash is suggested from the result that carryover
from 1,500,000 IU/mL sample was below the sensitivity.

B-424
Precision profiles for 20 assays on the cobas e 801* immunochemistry
analyzer
P. Johnson1, G. Soria**2, S. Engelmann3, S. Rutz4, S. Potapov4. 1The
Pathology Centre, NHS Foundation Trust, Queen Elizabeth Hospital
Gateshead, United Kingdom, 2Laboratori de Referència de Catalunya,
**present address: Cerba International, Barcelona, Spain, 3Roche
Diagnostics GmbH, Mannheim, Germany, 4Roche Diagnostics GmbH,
Penzberg, Germany
Objectives: When launching a new analytical system, there are various requirements
on data generation to fulfill the regulatory needs for registration and launch around
the globe.
Here we report on the outcome of a study performed at three sites to generate precision
profiles according to CLSI EP05-A3 (5 days) using the 3x5x5 model for 20 assays on
the cobas e 801 analyzer.
Methods: Aliquots of quality control material and multiple human specimen pools
with analyte concentrations across the measuring range of the respective assay,
were prepared and distributed to all study sites. Testing was done on five days in
5-fold determinations per sample pool at three sites. The 20 assays included in this
study covered the indication areas Cardiac (NT proBNP II, Troponin T, CK-MB and
Myoglobin), Oncology (CEA, CA 15-3 II, CA 19-9, CA 72-4, CYFRA, HE4, AFP
and HCG+beta), and Infectious disease (Anti HBc IgM, HBsAg Quant, CMV IgG,
CMV IgG Avidity, CMV IgM, Toxo IgG, Toxo IgG Avidity and Toxo IgM). CVs
were calculated per site as within- lab precision and across the sites as reproducibility
including the components repeatability, between-day and between-lab.

Background: JCA-ZS050 (ZS050) released from JEOL offers distinctive features of
micro-volume measurement with the minimum 40μL reaction volume (SVACs: small
volume analytical conditions) and wash in alkaline detergent to minimize sample-tosample carryover. Performances are evaluated for these features.
Methods: SVACs were evaluated by comparing accuracy, precision and correlation
with standard analytical conditions (SACs) specified by reagent manufacturers. 31
tests from chemistry, immunoassay and TDM tests were used. The measurement
range and the matrix effects are assumed to be the same as the SVACs followed the
same sample-reagent ratio with SACs. Accuracy was evaluated using MaCRM, the
control serum from Japanese Committee for Clinical Laboratory Standards (JCCLS),
for both conditions. Precision was evaluated using 3 levels of samples, 2 levels
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Results: The analyte concentrations ranges covered per assay are shown in the table
below:
Assay

Unit

Concentration
range

Assay

Unit

Concentration
range

NT proBNP II

pg/mL

~13 - 30000

AFP

IU/mL

~2 - 900

Troponin T

pg/mL

~9 - 9500

HCG+beta

IU/mL

~5 - 8000

CK-MB

ng/mL

~1 - 300

Anti HBc IgM

COI

~0.1 - 2

Myoglobin

ng/mL

~30 - 2000

HBsAg Quant

IU/mL

~3 - 4500

CEA

ng/mL

~1- 950

CMV IgG

U/mL

~0.5 - 470

CA 15-3 II

U/mL

~4 - 290

CMV IgG Avidity

%

~20 - 100

CA 19-9

U/mL

~10 - 900

CMV IgM

COI

~0.2 - 4

CA 72-4

U/mL

~2 - 200

Toxo IgG

IU/mL

~0.5 - 600

CYFRA

ng/mL

~1 - 70

Toxo IgG Avidity

%

~40 - 90

HE4

pmol/L

~15 - 1300

Toxo IgM

COI

~0.1 - 4

The calculated within-lab CVs for all 3 sites were mostly < 2 % over all assays
across the tested concentrations. Similar repeatability, between-day and between-lab
variation resulted in reproducibility CVs of < 3 % for most samples, indicating the
stable and consistent performance over all assays and sites.
Conclusion: The precision CVs for the 20 assays tested on the cobas e 801 demonstrate
the good result consistency of the new high-throughput immunochemistry analyzer
within and across labs.

B-426
Bio-Rad BioPlex® 2200 and DiaSorin LIAISON® XL Throughput
Comparison Study
V. Kumar, D. Goode. med fusion, Lewisville, TX
Background: Multiplex technology that combines multiple assays into one test
bead is assumed to have a higher throughput and faster TAT than other immunoassay
instruments. As laboratories are expected to do more with less, it is important to ensure
the automation selected meets the needs of the laboratory. This study was conducted
to compare the throughput of Bio-Rad BioPlex® 2200 (multiplex technology) with
DiaSorin LIAISON® XL (conventional technology) in a real life scenario at a
reference laboratory. Methods: Three sample scripts were developed based on reallife laboratory ordering patterns for infectious disease assays that are common to the
BioPlex 2200 and the LIAISON XL. Each script was comprised of 350 samples, each
sample having from 1-7 different tests ordered. Samples were tested on the LIAISON
XL first, followed by the BioPlex 2200 for the same length of time. Data was collected
to capture the length of time to pipette all assays, the time to first result, and the
number of assays completed within the LIAISON XL run time. Results: Table below
shows the results of the study.
Script 1

Script 2

Script 3

Test Case
Description

MMRV, Treponema,
EBV Panel, HSV-1,2,
Toxo IgG, Rubella IgG
& IgM, CMV IgG &
IgM, plus Vitamin D on
LIAISON XL

MMRV, Treponema, EBV
Panel, HSV-1,2, Toxo
IgG, Rubella IgG & IgM,
CMV IgG & IgM, plus
HAV IgM on XL, ANA on
BioPlex 2200

MMRV, Treponema,
EBV Panel, HSV-1,2,
Toxo IgG, Rubella
IgG & IgM, CMV IgG
& IgM

Measured
Variable

LIAISON
XL

BioPlex
2200

LIAISON
XL

BioPlex
2200

LIAISON
XL

BioPlex
2200

Total
Assays
Completed

729

631

900

895

839

818

E. Hamada, N. Taromaru, M. Maekawa. Hamamatsu University School of
Medicine, Hamamatsu, Japan

Total
Samples
Processed

350

324

350

348

348

338

Background: Soluble interleukin 2 receptor (IL-2R) is generally used for the
diagnosis and disease activity monitoring for malignant lymphoma and any other
lymphoproliferative disorders in routine laboratories. Recently, a novel reagent
based on the latex enhanced immunoturbidimetric method for use on fully automated
general clinical chemistry analyzers has been developed. Here we evaluated the
analytical performance of this novel reagent, Nanopia IL-2R (Sekisui Medical Co.,
Japan). We also examined the distribution of serum IL-2R concentration in our routine
laboratory. Methods: Serum samples collected from our inpatients/outpatients were
used to evaluate the analytical performance of a novel reagent, Nanopia IL-2R on
the 7180 Clinical Analyzer (Hitachi High-Technologies, Japan), and compared with
IMMULITE 2000 XPi Immunoassay System and its dedicated reagents (Siemens
Healthcare Diagnostics, USA) using correlation analysis. We also investigated the
distribution of inpatient/outpatient serum IL-2R concentrations falling above the
upper reference limit (582 U/mL) from December in 2003 to November in 2015
(12 years) using the clinical research database system. Moreover, patients with
serum IL-2R concentration above 10000 U/mL were separately assessed for their
pathological conditions. These studies have been approved by the ethical committee
in Hamamatsu University School of Medicine. Results: Serum IL-2R was measured
in 10646 specimens for 12 years and concentrations above the upper reference limit
were observed in 2258 patients. Approximately half of the specimens were ordered
by hematologists. Significant elevation above 10000 U/mL was observed in 1.6% of
the total specimens. The highest value of 131000 U/mL was observed in a patient
with malignant lymphoma. Other patients with significantly elevated levels of IL2R carried malignant lymphoma, leukemia, malignant diseases, autoimmune diseases
and infections. The within-run precision (CV) examined using control specimens
was 2.14, 1.22 and 1.32% at approximately 500, 2000 and 5000 U/mL, respectively
(n=20). The dynamic range was from 50 to 10000 U/mL. No significant interferences
were observed with coexisting materials when analyzed with Interference Check A
Plus and Interference Check RF Plus (Sysmex Co., Japan). The relationship between
Nanopia IL-2R and Immulite 2000 examined using patient specimen was 0.992
for the correlation efficient and y=0.979x - 5.40 for the regression line (n=168).
Discussion: The basic performance of Nanopia IL-2R was acceptable. This latex
enhanced immunoturbidimetric assay reagent can be applied on any general clinical
chemistry analyzer and does not require specific immunoassay analyzers. The
dynamic range is acceptably wide and reasonable relative to the distribution of serum
IL-2R concentrations in our hospital. In conclusion, this reagent would be useful for
the diagnosis and monitoring of lymphoma and other lymphoproliferative disorders.

Total Test
Time

6h
23 min

6h
23 min

8h
05 min

8h
05 min

7h
29 min

7h
29 min

Time to
First Result

32 min

44 min

34 min

44 min

33 min

44 min

Time to
Pipette 100
Assays

48 min

63 min

47 min

48 min

48 min

60 min

Time to
First 100
Results

1h
17 min

1h
47 min

1h
25 min

1h
33 min

1h
19 min

1h
32 min

Time to
First 200
Results

2h
02 min

2h
37 min

2h
17 min

2h
29 min

2h
17 min

2h
36 min

*This analyzer is currently under development and has not cleared for use in the US
by FDA. (status: February 2017)

B-425
Fundamental evaluation of a novel reagent for Interleukin 2 receptor
measurement using general clinical chemistry analyzers
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Conclusion: The LIAISON XL illustrated a faster time to first result and a higher
throughput; regardless of the test menu it was presented with. Multiplex technology
has the potential to have a very high throughput of tests, if tests ordered on patient
samples utilize all of the tests on each bead. In a real life laboratory environment, tests
are not ordered in the multiplex bead configuration and therefore, the BioPlex 2200
is not able to maximize the technology. The LIAISON XL is not inhibited by reagent
configuration, as each assay has its own individual reagent; therefore, allowing for
consistent time to pipette assays, time to first result, and time to complete testing.

B-427
Using Dried Tissue Homogenates to Preserve Solid Biospecimen for
Molecular Analysis
R. T. Taylor, A. Fuentes, D. Shirvasti, R. Magesh, J. E. Hill, J. R. Hill. Spot
On Sciences, Austin, TX
Background: Solid biospecimens from excised tissue represent a great source of
molecular information that enables the discovery and development of personalized
medicine and molecular diagnostics. Conventional methods for preservation of
solid biospecimens such as FFPE or flash freezing have numerous limitations
including, sample integrity, cost, infrastructure, and can be hazardous to the end
user. We propose an innovative and universally accessible method to streamline
biospecimen preservation, leveraging the advantages and successes from dried blood
spot technology. The objective of this study is to assess the feasibility of preserving
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solid biospecimen as dried homogenates for molecular analysis. The recovery and
quality of molecular analytes, RNA and DNA, from dried tissue homogenates was
investigated.
Methods: 30 - 50 mg of rat tissue (liver, kidney, lung, heart, and spleen) was excised
from a frozen section and homogenized with PBS in a Dounce homogenizer. The
homogenate was then added to a HemaSpot -HF device by pipette and allowed to
dry at room temperature. Total RNA was extracted using the E.Z.N.A. mini column
(Omega BioTek) and quantified by NanoVue and or a RiboGreen assay. RNA
quality was determined by a Bioanalyzer. Reverse transcription was carried out by
SuperScript IV (Applied Biosystems) and p53 expression was measured by Taqman
(ABI). Genomic DNA was isolated from dried homogenates by a white blood cell
lysis method. DNA recovery was measured by PicoGreen assay.
Results: : RNA and DNA was found to be stable in dried homogenates stored at
ambient temperatures up to six months. The criteria used for acceptable RNA was
an absorbance values (A260/A280) of ≥ 1.8. The p53 gene was detected by Taqman
analysis in all tissue types studied (liver, kidney, and spleen) with greatest expression
observed in rat liver tissue. The highest content of genomic DNA was observed in the
dried liver samples.
Conclusion: The ability to detect molecular analytes from dried solid biospecimens
demonstrates feasibility for preserving tissue biopsies as dried homogenate for
molecular analysis. This method provides a simplified, low cost tissue specimen
preparation and storage method with minimal processing and refrigeration while
maintaining sample integrity for analysis of critical molecular analytes.

B-428
Basic performance of the new sepsis marker; presepsin immunoassay
on STACIA®
T. Matsuo, S. Matsushita, S. Tashiro, T. Ono. Research & Development
Department, LSI Medience Corporation, Chiba, Japan
Background/Purpose: Presepsin is a useful sepsis biomarker found in Japan. It is
known to be produced by cleavage of CD14 with some proteases in a phagocytosis
process. Therefore, it is said that presepsin value is less susceptible to the effect of
trauma, burns and surgery than PCT and also increases rapidly at an early stage of
sepsis. As a result, presepsin is also said to reflect the clinical course and severity of
sepsis patients well. Recently, presepsin received higher recommendation than PCT as
an auxiliary diagnostic test in Japanese version of sepsis guideline 2016.
We evaluated the assay performance of a new presepsin immunoassay on STACIA®
and examined its usefulness, reliability and continuity with a current PATHFAST®
Presepsin data.
Principles/Methods: STACIA® is an all-in-one instrument which consolidated major
clinical assay principles such as chemiluminescence enzyme immunoassay (CLEIA),
coagulation time, chromogenic substrate, latex agglutination, immunoturbidimetry,
biochemistry. All results are available within 19 minutes and throughput is 270 tests
per hour with fully random access.
The test method of presepsin assay on STACIA® is fully automated one-step sandwich
immunoassay based upon CLEIA. Alkaline phosphatase (ALP)-labeled anti-presepsin
monoclonal antibody reacts with presepsin in sample. After that, anti-presepsin
monoclonal antibody-coated magnetic latexes (MG-LTX) specifically react with
presepsin. Finally, after B/F separation, ALP on MG-LTX decomposes CDP-Star®
substrate to an excited intermediate, which produces luminescent signal. Presepsin
concentration is determined by comparison with the calibrator signal.
Results: The presepsin assay has an analytical assay range from 50 to 20,000 pg/
mL. Between day repeatability showed that a within-run and a total imprecision were
less than 5%. Dilution recovery was excellent with mean recoveries within ±10%
for all samples. Method comparison against PATHFAST® Presepsin showed a good
correlation: y = 1.06x - 43.24, r = 0.994, n = 142 (y: STACIA® CLEIA Presepsin, x:
PATHFAST® Presepsin). Further, it was shown a good correlation between plasma
and serum samples: y = 0.99x + 31.07, r = 0.998, n = 98 (y: serum, x: EDTA plasma).
The reference interval for normal donors was 59.0 -249.6 pg/mL, n = 198 (EDTA
plasma).
Conclusions: The newly developed presepsin immunoassay was rapid and precise
assay. In addition, it was highly correlated with the current method and further it
could test large numbers of specimens at central laboratories. These results suggest
that STACIA® CLEIA Presepsin is useful for the daily monitoring of sepsis patients.
Furthermore, that may lead to the rapid medical care, e. g. drug administration for
treatment of sepsis.
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B-429
Evaluation of the Roche immunochemistry platform cobas e 801
module
S. Wang1, D. Payto1, J. Daniel1, M. Mitro1, A. Ridgway1, J. Hatheway2, J.
Layton2. 1Department of Laboratory Medicine Cleveland Clinic, Cleveland,
OH, 2Roche Diagnostics, Indianapolis, IN
Objectives: The cobas e 801 module was evaluated by Cleveland Clinic Laboratories
with selected applications of assays that represent the entire assay menu and challenge
all functionalities of the cobas e 801 module. The cobas e 801 module is the newest
member of the cobas 8000 modular analyzer series. The cobas 8000 modular analyzer
series system is a fully automated, random-access, software controlled system for
immunoassays and photometric analysis. The evaluation configuration consisted of
cobas 8000 core and a cobas e 801 module.
Methods: The system and selected assays were evaluated for within-run-precision (1
run x 21 replicates on one measuring cell), repeatability CLSI (EP05-A3) (21 days
x 2 runs/day x 2 replicates), performance of daily QC as a measure of calibration
stability, routine simulation precision, in which a test CV based on randomized testing
is compared to a CV based on within-run batch testing.
Results: Within-run-precision was well within acceptance criteria of CV ≤5% for
all assays except folate, which had acceptance criteria of SD ≤0.35. Repeatability
precision met the acceptance criteria of CV <5%.
Within-Run-Precision %CV

Repeatability (21 day) %CV

mean

CV

mean

CV

n

mean

CV

mean

CV

A-HCV II, COI

0.07

1.1

3.70

0.6

842

0.07

1.1

3.70

0.8

CA 15-3, U/mL

22.1

1.7

91.1

1.5

168

22.3

1.7

91.4

1.6

CEA ng/mL

4.86

1.1

47.1

0.8

168

4.87

1.4

47.4

1.2

E2, pg/mL

87.6

0.9

415

1.3

168

79.7

2.5

391

1.4

FOL, ng/mL

2.80

5.51

10.9

2.2

842

2.92

4.2

11.7

2.7

FT4, ng/dL

1.19

1.5

3.14

2.0

168

1.21

2.1

3.11

2.5

Pro BNP(STAT) pg/mL

148

1.1

4832

1.1

842

149

1.9

4874

1.3

Pro BNP, pg/mL

132

1.3

4304

0.9

168

135

2.0

4363

1.6

TESTO, ng/dL

551

1.4

235

1.5

168

534

1.7

226

1.5

TSH, µU/mL

1.49

0.8

8.74

0.6

168

1.48

1.4

8.60

1.3

Test, Unit

1

SD is 0.15 (criteria SD ≤0.35) 2 Performed on only one measuring cell

Precision of daily QC was evaluated on 8 tests over a period of days (shortest 65
days to longest 95 days), with multiple runs and reagent e packs between calibrations.
Good precision for two control levels demonstrated acceptable calibration stability
(CV’s 1.7% to 3.7%). Routine simulation precision testing with 627 requests analyzed
in 2 hours 19 minutes had reference CV’s of 0.7 to 2.0 and random CV’s ranging 0.8
to 1.6.
Conclusion: Analytical performance on the cobas e 801 module met acceptance
criteria for within-run-precision, repeatability, QC precision over many days, runs and
reagent e packs demonstrating calibration stability, and routine simulation precision.

B-430
Automated sample preparation of user defined tests and subsequent
analysis by flow cytometry in a single, integrated platform
R. Ravilisetty1, L. Sheesley1, B. Sahdala1, A. Key1, I. Perez1, D. Flagler1, N.
Amata1, A. M. Boehmler2. 1Beckman Coulter Inc., Miami, FL, 2Beckman
Coulter GmbH, Krefeld, Germany
Many laboratories create their own reagent cocktails for routine applications in
order to accommodate the marker combinations they require for their specific tests.
However, with current technology, the tasks of sample preparation, analysis and data
management can be major bottlenecks in the flow cytometry workflow. Even with
semi-automated processes, laboratories may spend hundreds of additional hours per
year on these tasks that don’t add to their productivity.
To overcome the described issues, the AQUIOS Designer Software has been
developed for use on the AQUIOS CL Flow Cytometry System. The software allows
for the creation of customer-defined applications to be run on an instrument that
combines sample preparation and flow cytometry analysis in one platform (AQUIOS
Load & Go Technology). Until recently, this feature combination was only available
for pre-defined applications like CD4 analysis and basic immunophenotyping.
Using the combination of AQUIOS CL and AQUIOS Designer Software, a panel of
user-defined lymphocyte subset population and common activation marker assays
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was established. For this study, assays were tested with peripheral blood from normal
donors after informed consent, as well as with stabilized sample material from
different vendors. All samples were analyzed from primary specimen tubes, using
either the cassette autoloader or the single tube loader function of the AQUIOS CL
system, with associated automated sample preparation functionality. The user-defined
protocols, instrument settings and automated sample preparation steps created in the
AQUIOS Designer Software resulted in excellent separation of all markers tested,
including activation-related (and often dimly expressed) antigens.
While traditional flow cytometry workflows require a two-step approach to sample
preparation and analysis on different instruments, the combination of the AQUIOS
CL cytometer with the AQUIOS Designer Software offers a unique workflow concept
that now combines sample preparation with data analysis in a single platform not only
for pre-defined locked protocols, but for user-defined assays as well.

B-431
A Novel High Speed and High Performance Calprotectin PETIA for
Serum and Plasma Samples
J. Yang, A. Huk, K. Sunde, T. Nilsen, M. Petersen. Gentian Diagnostic AS,
MOSS, Norway
BACKGROUND
Human calprotectin (MRP8/MRP14) in serum and plasma has proven in several
publications to be a promising inflammation bio-marker in several inflammatory
conditions. Currently only ELISAs exist for the quantification of calprotectin in serum
and plasma.
A fast, high performance Calprotectin PETIA (Particle Enhanced Tubidimetric
Immunoassay) is under development by Gentian Diagnostic As. It is believed to be
cheaper and faster (due to random access options) than Calprotectin ELISAs.
The assay uses polyclonal avian antibodies, raised to detect human MRP8/MRP14
complexes. Avian antibodies have the advantage of not reacting with rheumatoid
factors, human anti-mouse IgG antibodies (HAMA) or the human complement
system.
The assay calibrators contain highly pure Calprotectin antigen from human
granulocytes, value assigned by UV280 and Biuret.
The purpose of this study was to demonstrate high speed and high performance of the
Gentian Calprotectin PETIA on Abbott Architect c4000 Clinical Chemistry Analyzer.
METHODS
Calprotectin was measured in human serum and plasma samples using the Gentian
Calprotectin PETIA on Architect c4000. The assay consists of reaction buffer (R1)
and immunoparticles (R2), calibrators (6 levels) and controls (2 levels).
The following studies were performed and assessed according to CLSI guidelines,
where applicable.
- Precision (within run and total within lab)
- Detection capability (LoB, LoD and LoQ)
- Linearity
- Security zone
- Interference and cross-reactivity
- Between instrument variations and lot variations
- Method comparison (vs IDK® Calprotectin ELISA)
- Assay stability
The assay was designed to have a calibration range of approx. 0-20 mg/L, with QC
controls of ~1.0 and ~10.0 mg/L.
RESULTS
Gentian Calprotectin PETIA demonstrated
- Detection capability: LoB (0.05 mg/L); LoD (0.07 mg/L); LoQ (0.30 mg/L)
- Security zone up to 100 mg/L
- Within run precision: CV from 0.24 % to 3.45 % for samples in the range (0.90-16.0
mg/L); total within lab precision (20 days, 2 runs per day, 2 replicates per run): CV <
6 % for samples in the range (0.90-16.0 mg/L)
- Linear range: 0.39-18.19 mg/L
- Method comparison (vs IDK® Calprotectin ELISA): correlation (R2 ˃ 0.98) when
measuring serum samples (n ˃100; n: number of samples) spanning from approx.
0.50-18.0 mg/L
- Lot variations: average % bias (Bland Altman) between two lots was 4.20 %
when measuring serum samples (n ˃100) spanning from approx. 0.50-18.0 mg/LInstrument variations (Architect c4000 vs Mindray BS400): average Passing Bablok
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slope 1.02 and average intercept 0.03 mg/L when measuring serum samples (n ˃100)
spanning from approx. 0.50-18.0 mg/L
- Interference: no significant interference was detected by testing 8.0 g/L hemoglobin,
600 mg/L bilirubin and 10.0 g/L intralipid.
- Cross reactivity: no significant cross reactivity was observed with monomer MRP8,
MRP9 and MRP6
- Assay stability: on board stability of reagents (˃ 8 weeks); calibration curve stability
(2 weeks)
- Total test time: approx.10 minutes
CONCLUSIONS
The Gentian Calprotectin PETIA demonstrates high speed and high performance in
these evaluation studies. The assay could be used as tool for professional lab users in
order to measure calprotectin in serum and plasma precisely, accurately and rapidly.

B-432
Nanoparticle plasma emission based digital optical encoding of liquid
biochip for molecular analysis
Y. He1, Q. He1, D. Li1, Y. Liu1, M. Xin2. 1Tsinghua University, Shenzhen,
China, 2Foshan University, Foshan, China
Background: Encoded beads based suspension array attracts more and more
attentions in clinical diagnosis and biological detection. It is of great essential to
expand the encoding numbers and optimize the decoding performance.
Methods: In this work, we provided a digital encoding method for liquid biochip
based on nanoparticle plasma emission. we proposed a novel synthesized method
to prepare digital encoded liquid biochip with better performance, and applied
the prepared liquid biochip in analysis of both biomolecules and small molecules.
With chosed encoding material, including Zinc oxide, Silver, Magnesium oxide and
Cuprous oxide nanoparticles, we prepared encoded microbeads and accomplished
their surface modifications and bioprobe grafting to synthesize digital encoded liquid
biochip.
The liquid biochip was utilized in biomolecular analysis and decoded in our home
built laser induced breakdown spectroscopy system. The result showed that the digital
encoding method can highly promote the accuracy and stability of decoding. The
plasma emission based encoding signal can avoid the cross talk with label signals in
fluoroimmunoassay, which can improve the performance of whole analysis process.
On the basis of digital encoding, we finished one step assembling of nanoparticles and
quantum dots with self-healing method to achieve the complex utilization of plasma
emission encoding and fluorescence encoding.
Results: In our experiments, we coupled digital encoding channel and analog
encoding channel together, greatly expanded the encoding numbers and improved
the decoding stability of liquid biochip. We proposed a digital encoded microbeads
preparation method with reversed-phase micromulsion and ultraviolet light curing.
With this synthesis method, we prepared digital encoded microbeads with better
hydrophility in high productivity and simple process. The molecular examination
showed that the liquid biochip based the prepared encoded microbeads owns well
biocompatibility and high resistence to nonspecific adsorption, which is essential to
promote the detection sensitivity of molecular analysis.
Furthermore, we firstly focused on utilizing the prepared digital encoded liquid
biochip in biomolecular detection, mostly working in double-antibody sandwich
fluoroimmunoassay mode. Then, the combination of digital encoding method
and molecular imprinting technology had expanded the application field from
biomolecular analysis to small molecular analysis. By creating the specific adsorption
micro-cavity, which has the ability to capture target small molecules, on the surface
of nanoparticles assembled microbeads, we prepared the bionic liquid biochip to
accomplish multi-channel analysis to small molecules. Meanwhile, to build a detection
mode for biomolecules which are not suitable for antigen-antibody bindingor base
pairing based analysis method, we chose the target biomolecule to play the role of the
template molecule in molecular imprinting technology to prepare the digital encoded
biomolecular imprinting microbeads, the generalized liquid biochip.
Conclusion: With the nanoparticle plasma emission detected using laser induced
breakdown spectroscopy, the effective application of digital encoded liquid
biochip can cover the most types of molecules, which might induce a motivation in
multiplexing of molecular analysis.
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B-433
Development of a Novel Assay for the Simultaneous Identification of
Deinococcus radiodurans and Determination of Susceptibility to a
Selected Antibiotic
J. Faro, G. Riddle, S. Faro. The Woman’s Hospital of Texas, Houston, TX
Objective: To examine the ability of a novel diagnostic ELISA to identify
Deinococcus radiodurans in a reduced time when compared to culture. D.
radiodurans is a relatively new bacteria, first discovered in spoiled food which had
first been irradiated. Although slow growing, the bacterium has been shown to be very
resistant to radiation, extremes in temperature, and dehydration. As culture of this
organism may take up to two weeks, food and beverage handlers, as well as medical
device manufactures, would benefit greatly from an assay that allows for more rapid
detection of D. radiodurans.
Methods: Microtiter wells were coated with polyclonal IgG rabbit antibody directed
against D. radiodurans at a dilution of 1:50 in coating buffer. After 120 minutes, wells
were emptied and then blocked with StartingBockTM. After blocking for 30 min, wells
were emptied, and then bacterial isolates were added. For the 30-minute test, a series
of dilutions of D. radiodurans were prepared in PBS, starting at 107 bacteria/ml, and
diluting out ten-fold to 100 bacteria/ml. Samples were either run with D. radiodurans
alone, or in the presence of other selected bacteria (Staphylococcus aureus,
Enterococcus faecalis, Gordonia, Streptococcus agalactieae, Kocuria, Roseamonas)
all at 107 bacteria/ml. In order to increase the limit of detection, D. radiodurans
dilutions were prepared in FastidiousBrothTM, and cultured for predetermined lengths
of time. After this culture period, samples were added to microtiter wells diluted 1:1
in phosphate buffered saline (PBS), and allowed to stand at room temperature for 30
minutes. Following this incubation step, wells were washed, and then bound bacteria
was detected with HRP-conjugated anti-D. radiodurans antibody at 1:50 dilution for
20 minutes at room temperature. Wells were then washed, and signal was generated
with TMB solution. Optical density was read at 450 nm.
In order to determine antibiotic susceptibility, D. radiodurans dilutions were
incubated for 72 hours in increasing concentrations of Cefazolin, starting at 0.08 υg/
ml, and increasing up to 32 μg/ml. Cefazolin was selected from a panel of antibiotics
which were shown to promote inhibition of growth by in-house turbidity assays.
Results: Following a 30-minute incubation in PBS, D. radiodurans was detected at a
limit of 106 bacteria/ml. No interference was observed with any of the other bacteria
tested. By increasing the incubation time in broth, the limit of detection increased
to 105 bacteria/ml at 24 hours, 104 bacteria/ml at 48 hours, and 101 bacteria/ml
following 72 hours. When dilutions of D. radiodurans were prepared in the presence
of Cefazolin, the limit of detection (LoD) decreased as the antibiotic concentration
increased: with 0.08 μg/ml Cefazolin, the LoD was 102 bacteria/ml; with 0.8 μg/ml
Cefazolin, the LoD was 104 bacteria/ml, and with 8 μg/ml Cefazolin, the LoD was 106
bacteria/ml; following 72-hour incubation.
Conclusion: This novel assay allows for the simultaneous identification D.
radiodurans and determination of antibiotic susceptibility in as little as 72 hours.

B-434
High-throughput, multiplex genotyping directly from saliva and
buccal swabs without DNA purification
y. zhao, Y. zhao, Z. Zheng. Chinese Academy of Medical Science and
School of Basic Medicine, Peking Union Medical College, beijing, China
Population screening of clinically significant SNP markers calls for multiplexed
genotyping of SNPs on a large scale. Current SNP genotyping tools, despite many
advantages, invariably require DNA extraction, which remains a key throughputlimiting step for population screening. We have previously developed a highthroughput genotyping approach for blood samples, MELPA, which has multiplex
SNP genotyping capability, eliminates DNA extraction, and achieves uniform PCR
amplification using a single pair of universal primers. Here we describe MELPA for
saliva and buccal swab samples. MELPA lysed saliva/ buccal swabs and captured
the target DNA directly to 96-well plate by sandwich hybridization using multiple
oligo probes with universal tail sequences. After enzymatic extension and ligation of
the probes, a single-stranded template for each target SNP site was formed, and all
templates were PCR-amplified using universal primers targeting the tail sequences.
Multiplexed genotyping by single-base primer extensions were analyzed with a
MALDI-TOF mass spectrometry platform. We tested the feasibility of the assay for
saliva and buccal swabs, and evaluated the accuracy by comparing MELPA with
commercial multiplex SNP assay (iPLEX), for the detection of 20 G6PD gene variants
known to be at risk for primaquine-induced hemolysis in antimalarial therapy. We
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successfully developed a 20-plex panel for G6PD genotyping. A typical 50 ul saliva
or one buccal swab sample is sufficient for running 2 assays. Six 384-samples can
be processed from sample to result in a 24-hour workflow, with a hands-on time of 2
hours. Results were consistent with iPLEX, and 100% concordant with sequencing.
Saliva and swab samples can be stored at room temperature for at least 24h without
affecting the performance. MELPA represents an efficient and cost-effective approach
to multiplex SNP genotyping at population level.

B-435
Evaluation of the Abbott Alinity Clinical Chemistry and
Immunoassay Systems
S. Busse1, J. Perl1, J. Lotz1, K. J. Lackner1, J. L. Rogers2, G. J. Gomez2.
1
University Medical Center Mainz, Mainz, Germany, 2Abbott Diagnostics,
Abbott Park, IL
Background. To evaluate the performance of the newly developed Alinity clinical
chemistry (CC) and immunoassay (IA) systems in an independent laboratory and
compare it to the performance of the respective Architect systems.
Methods. For CC performance AST, ALT, calcium, and total protein were analyzed.
For IA qualitative and quantitative HBsAg-Assays, anti-HCV, combined HIV antigen
and antibody (HIV-Combo), HTLV-I/II, and syphilis were analyzed. For all linearity
and precision tests control material was used.
Results. For all four CC assays linearity of the Alinity results was excellent with
coefficients > 0.999 over a broad concentration range. Slopes of the regression lines
were between 1.00 and 1.04. Within day, between day, and total %CV was always
<1.8 % with the exception of the low level of ALT which had a between day %CV of
2.6% and a total %CV of 3.56%. Analytical precision of the IA are listed in the table.
Throughput of the Alinity CC system was compared to Architect c8000 module
and was approx. 10% higher. The IA system performed approx. 160 tests per hour.
Finally, correlations of the Alinity results with the Architect system were analyzed
with serum or plasma samples. For CC all correlation coefficients were > 0.99 over a
broad concentration range. Agreement between Alinity and Architect IA was between
95 and 100% for all assays.
Conclusions. Several CC and IA tests for the novel Alinity systems have been evaluated
under conditions of routine laboratory testing. Linearity, precision, and correlation to
the current Architect systems have been fully satisfying. Sample throughput of the
Alinity systems is moderately higher than with the Architect systems, but with a much
smaller footprint.
Immunoassay precision
Assay
HBsAg (qual)

Level
neg

Within day %CV

Total %CV
(95% CI)

8.32

10.56 (7.48-17.95)

pos

1.84

1.98 (1.51-2.89)

HBsAg (qual – confirm)

pos

2.40

2.68 (2.04-3.93)

HBsAg (quant)

neg

0.00

0.00

pos*

2.69

2.77 (2.15-3.88)

neg

5.35

5.92 (4.52-8.62)

pos

3.04

3.71 (2.73-5.78)

neg

9.70

11.19 (8.41-16.70)

pos*

2.55

2.85 (2.17-4.18)

neg

8.02

8.12 (6.33-11.34)

pos

7.53

8.24 (6.31-11.90)

neg

0.00

0.00

pos

1.25

1.42 (1.07-2.10)

Anti-HCV
HIV-Combo
rHTLV I/II
Syphilis

*) If more than one positive level was tested, the lowest positive level is shown

B-436
Biologic drug monitoring assays
J. Fecteau, L. Ruff, D. Uzri, B. Messmer. Abreos Biosciences, Inc., San
Diego, CA
Background: Monoclonal antibodies (mAbs) are among the most rapidly growing
class of pharmaceuticals and the most expensive. Pharmacokinetic (PK) variability
among patients treated with these drugs is significant, typically varying by over two
orders of magnitude, and blood drug levels correlate with clinical efficacy in most
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cases. This variation can be compounded in combination therapies or by formation
of anti-drug antibodies during prolonged treatment. Nonetheless, therapeutic dose
monitoring is not routine practice partly to due to the lack of robust clinical laboratory
or point-of-care (POC) assay solutions.
Methods: Peptide mimetic ligands are an attractive option for immunoassay reagents
because they are stable, highly selective, and easier to develop and manufacture than
natural ligands or anti-idiotype antibodies. We have developed mimetope peptides,
termed VeritopesTM, against a broad range of therapeutic mAbs, and these peptides
are ideal for capture and quantification of free and active mAbs in biological samples
such as human serum. We have implemented these peptides in ELISA format,
where they are used as a surrogate ligand to capture the drug. We have developed
Veritopes for several widely used mAb drugs, including natalizumab, vedolizumab,
rituximab, trastuzumab, ipilimumab, and pembrolizumab. Veritope ELISAs can be
commercialized as laboratory developed tests (LDTs). Alternatively, Veritopes can
be integrated into lateral flow assays for POC dose monitoring applications such as
patient stratification during clinical trials or personalized dosing of marketed drugs.
Validation: When used as a capture reagent in ELISA, these mimetope peptides display
sufficient sensitivity, specificity, and linearity across the requisite concentration
ranges relevant for most mAb PK studies. In all cases, the selected peptides effectively
bind only the intended target in the presence of circulating human IgG and do not
crossreact with other mAbs. The natalizumab ELISA was analytically validated in
a CLIA setting in preparation for future marketing as an LDT. The lower limit of
quantification (LLOQ) and upper limit of quantification (ULOQ) for natalizumab in
undiluted serum were determined to be 2.0ug/mL and 16.0ug/mL, respectively. These
data were obtained from 5 independent runs, where each sample was run in triplicate.
The Limit of Blank (LoB) and Limit of Detection (LoD) were 0.6ug/mL and 0.8ug/
mL, respectively. Intra- and inter-assay accuracy and precision were determined using
spike and recovery experiments with three concentrations of natalizumab covering
the dynamic range and analyzed in five independent runs either in triplicate or
quintuplicate. Analyte recovery was calculated for each concentration as a measure
of accuracy and was consistently between 80% and 120% of nominal concentrations
(Calibrated value/Nominal Value*100). Intra- and inter-assay precision were
calculated using the same samples, and the coefficients of variation (%CV) were
below 15% for all concentrations tested (SD/mean*100).
Results and Conclusion: Veritopes are robust reagents adaptable to a variety of
immunoassay formats suitable for both laboratory and POC measurements of mAb
levels in biological samples such as human serum. Direct monitoring of mAb drug
levels in patients will enable precise, personalized dosing that can improve outcomes,
minimize side effects, and reduce treatment costs.

B-437
Report on a European and two Korean population clinical trials for
multiplex detection of HIV and HCV
S. Kim, C. C. Oste, Y. Lee, Y. Ki. PCL Inc., Seoul, Korea, Republic of
Background:
A novel, multiplex detection system for infectious diseases is based upon standard
ELISA protocols, with the main difference that the process is conducted in an
actual 3-D environment. The sol-gel nanoporous capturing technology represents a
powerful approach where the sol-gel matrix constrains the motion of the encapsulated
biomolecules (proteins, peptides, chemicals, antibodies, oligonucleotides, etc.)
without physical adsorption or any modification. This technology can be applied
to multiplex immunoassay platform because several disease biomarkers can be
immobilized and tested concomitantly in a single well.
Methods:
The Hi3-1 Multiplex HIV1/2 and HCV antibody detection kit, a two-step fluorescencebased immunoassay, is designed to detect antibodies against HCV protein (Core, NS3,
NS4, NS5) and HIV 1/2/O type protein, respectively, in human serum or plasma.
Sol-gel spots are arrayed on the bottom of a microtiter plate wells, and antigens from
HIV1/2/O and HCV are encapsulated within two sets of spots in each well. HIV and
HCV antibodies in serum or plasma bind to antigens in the sol-gel spots and form
antigen-antibody-fluorescently labeled secondary antibody complexes. Following a
wash cycle, fluorophore-labeled secondary antibodies against human IgG and IgM
are added to the wells. After washing to remove samples and unbound fluorescently
labeled antibodies, the plate is scanned in a fluorescence scanner. In the absence
of HIV and HCV antibodies, no fluorescence is detected. The clinical trial for this
system is performed according to CTS guideline (Guidance on the In Vitro Diagnostic
Medical Devices Directive 98/79/EC; Commission Decision of 3 February 2009) and
KFDA guidelines (Release No.B1-2012-5-005).
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Results:
In the Clinical trial at the Korea University Guro Hospital in Korea, the results
suggest that the sensitivity of both the HIV-Ab and HCV-Ab assays using Hi3-1 kit
was 100.00% [100%, n=353: including 102 HIV Korean positive specimens, 150 HIV
1, 100 HIV 2 and 1 HIV 1 O subtypes, and n=431 HCV Korean positive] and the
concordance of the corresponding HIV Ab and HCV Ab assays between the Hi31 system and the Architect systems for negative specimens was 99.96% (n=4,479
negative specimens for HIV) and 99.76% (n=4,150 negative specimens for HCV),
respectively.
In the Clinical trial at the Seoul St. Mary’s Hospital in Korea, the result showed a
highest sensitivity (100%, n = 500 HIV-positive specimens and n = 400 HCVpositive) and specificity (100% for HIV 1/2 and 99.84% for HCV, n = 4,306 negative
specimens) by using the kit, which simultaneously screens for the presence of HIV1/2
and HCV antibodies.
In the clinical trial at CERBA in France, a total of 3400 clinical negative samples
(collected from the CERBA Specimen Service of France) were tested for HIV1/2 and
HCV using the Hi3-1 kit. Concordance of the corresponding HIV Ab and HCV-Ab
assays between the Hi3-1 and Architect systems for panel 1 was 99.97% and 99.82%,
respectively.
Conclusion:
Given that the new technology has sensitivity and specificity equivalent to the
commercially available CLIA tests, the sol-gel based microarray has the potential to
be used as a high-throughput screening tool for simultaneous detection of HIV and
HCV in blood banks.

B-438
Process Qualification for Production and Purification of OC125
Antibody in Cell Culture
J. Angstadt, C. Chessnoe, C. Blamey, J. Meyers, J. Klein, Z. Li. Fujirebio
Disgnostics, Inc., Malvern, PA
Background: Production of quality monoclonal antibody (mAb)suitable for
serological diagnosis and compliant with ISO standards and Regulatory Regulations,
is key to IVD industry. Ascites generation and bioreactor systems represent in vivo
and in vitro approaches for mAb production, respectively. Bioreactor systems have
some advantages over ascites generation in preventing the introduction of endogenous
contaminating protein and reducing variability in antibody generation (Marx 1995;
Jackson 1996; Bruce 2002). This study was to qualify the production and purification
of OC125 antibody, a mAb against cancer biomarker OC125 defined antigen,
produced in a bioreactor system. Methods: Three lots of an OC125 proprietary mouse
hybridoma cell line were cultured in the Applikon EZ-Control bioreactor containing
serum-free media for at least 70 days, with at least 14 harvests. The supernatants
were purified on a mAb SelectSuRe column, concentrated with a Pellicon unit
and polished with SP Sepharose HP column. Samples from each lot were assessed
for functionality by incorporating the antibody on a mainstay IVD immunoassay
platform, and characterized with the HPLC, isoelectric focusing electrophoresis
(IEF), Immunoelectrophoresis (IEP) and SDS-PAGE electrophoresis. Moreover, the
hybridoma cells were collected prior to culture and at the end of 90 day culture to
undergo cDNA sequencing of the antibody. Results: The collected total volumes
of three lots of culture supernatants were 533, 893 and 1301 L, and the final yields
of purified antibodies were 6.3, 45.7 and 59.3 g, respectively. The purified OC125
antibody samples were coated on the solid phase of a mainstay IVD automated
immunoassay platform. Functional testing of a reagent set with the OC125 antibodycoated on solid phase led to an acceptable Calibrator B/A ratio >7; Calibrator B, C,
D, E, and F within the limit of 12.4 - 25.5, 40.7 - 108.2, 119.3 - 322.1, 272.3 - 718.2
and 624.9 - 1363.6 U/mL, respectively; and Control L, M and H within the limit of
32.0 - 48.0, 240.0 - 360.0 and 520.0 - 780.0 U/mL, respectively. SDS-PAGE of the
antibody showed a single primary band of ~200 kDa in non-reduced gels, and two
primary bands of ~50 kDa and ~30 kDa, respectively. IEF gel running of the antibody
showed three bands at pI of 6.5 - 7.0 consistently. IEP gel running denoted the OC125
mAb as IgG1 type. HPLC-SEC analysis demonstrated the purity of all three lots of the
purified mAb at 100% with a clear uniform peak at the retention time of ~7.5 minutes
consistently. All of the gels were comparable to or better than the reference. The
sequencing results denoted 100% alignment match between the cells prior to culture
and that at the end of the 90-day culture, indicating the cell line was stable during the
90-day production cycle. Conclusion: The functionality and characterization of three
lots of OC125 antibodies derived and purified from the bioreactor-based cell culture
system met all of the acceptance criteria for release and bulk functional testing. The
methods and techniques utilized to produce and purify the antibody are validated to be
a robust process for production and purification of OC125 Antibody.
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B-439
Advanced Centrifugal Microfluidic Platform for the Automation of
Clinical Assays
D. Brassard1, L. Clime1, J. Daoud1, M. Geissler1, L. Malic1, D. Charlebois2,
T. Veres1. 1National Research Council, Boucherville, QC, Canada,
2
Canadian Space Agency, Saint-Hubert, QC, Canada
Background: Centrifugal microfluidics offers the interesting prospect to automate the
liquid handling steps required by clinical assays. Unfortunately, traditional centrifugal
microfluidics offers only limited liquid control capabilities, which is problematic for
the integration of complex assays. Herein, we report the development of an automated
protein extraction assay from whole blood using a novel centrifugal microfluidic
platform where advanced liquid control is achieved through a combination of
centrifugal forces and active pneumatic pumping.
Methods: We fabricated a centrifugal microfluidic platform capable of applying air
pressure pulses (0-5 psi) to the ports of microfluidic devices while the platform is
rotating at high speed (1000 rpm), providing precise control to automate on-chip
liquid handling steps (Fig. 1a and b). Microfluidic devices were fabricated from lowcost thermoplastic materials and contained no active components such as valves or
electrodes (Fig 1c). Capture of target proteins is performed on 100 μm silica beads
functionalized through carbodiimide chemistry and conjugated with antibodies for
TNF-α, PTH or ALP.
Results: Extraction of target proteins from whole blood is shown here as an example
of an assay that can be automated with the developed technology. For this assay,
the following steps were successfully automated: metering and transfer of a density
gradient medium, transfer and metering of a blood sample from an external tube
(600 μl), blood fractionation, plasma extraction, active back-and-forth displacement
of plasma through a bead-bed containing functionalized silica beads, three washes,
elution, and transfer of eluted sample to an external vial. The automated assay
demonstrated significantly higher protein extraction efficiency (about 80%) and lower
variance compared with assays performed manually using standard protocols (Fig 1d).
Conclusion: Using the developed centrifugal microfluidics platform, a multistep
protein extraction assay was successfully automated using passive thermoplastic
microfluidic devices, which highlights the potential of the technology for clinical
applications.
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Methods: To compare the Beckman Coulter DxC 700 AU and the UniCel DxC
800 Synchron Clinical Systems, several Beckman Coulter assays were selected
for evaluation that covered serum and urine sample types and a range of assay
methodologies. These systems were compared using patient serum or urine samples.
Samples were run in duplicate and the sample means compared using Deming
regression.
Results: All DxC 700 AU assays showed excellent correlation with the UniCel DxC
800 Synchron Clinical System. The Deming regression statistics parameters for
selected assays are summarised in the table below.
Assay

Units

N

Slope (95% CI)

Intercept (95%
CI)

R

Range

-2.7 (-3.2 to
-2.3)

1.000

12.5 to
760.4

Glucose

mg/dL

130

1.030 (1.028 to
1.033)

Creatinine

mg/dL

122

0.966 (0.962 to
0.969)

0.05 (0.04 to
0.07)

1.000

0.38 to
23.54

BUN

mg/dL

98

0.990 (0.987 to
0.993)

-0.4 (-0.5 to
-0.3)

1.000

11.0 to
123.8

Albumin

g/dL

121

0.935 (0.916 to
0.954)

0.36 (0.28 to
0.44)

0.988

1.56 to 5.22

Total Protein

g/dL

134

1.022 (1.010 to
1.033)

0.1 (0.0 to 0.1)

0.996

3.4 to 10.2

0.50 (-0.2 to 1.2)

0.999

24.8 to
718.6

ALP

U/L

110

1.065 (1.059 to
1.071)

AST

U/L

118

0.913 (0.908 to
0.918)

-3.0 (-3.2 to
-2.8)

0.999

8.2 to 360.2

GGT

U/L

73

1.181 (1.175 to
1.187)

-1.2 (-1.6 to
-0.8)

1.000

6.2 to 459.9

30.4 (20.1 to
40.7)

0.997

174.9 to
2845.3

-0.2 (-0.4 to 0.1)

0.997

1.6 to 29.4

IgG

mg/dL

120

0.895 (0.886 to
0.904)

Urinary
Albumin

mg/dL

77

1.023 (1.010 to
1.036)

Conclusion: The results of the study demonstrate that the new Beckman Coulter
DxC 700 AU analyzer has comparable performance to the UniCel DxC 800 Synchron
Clinical System.
Beckman Coulter, the stylized logo and the Beckman Coulter product and service
names mentioned herein are trademarks or registered trademarks of Beckman Coulter,
Inc. in the United States and other countries.

B-441
Quality Control Algorithm for Protein Determination Using
Coomassie Brilliant Blue
F. Vitzthum1, H. Schwarz2. 1Siemens Healthineers, Tarrytown, NY, 2Siemens
Healthineers, Marburg, Germany
Background: Accurate protein determination is essential in biochemical laboratories
and for the manufacture of immunoassays. Interfering substances can lead to erroneous
results. Quality control (QC) testing helps to identify issues. When using dyes such as
Coomassie brilliant blue (CBB), bromocresol green, and bromocresol purple, spectral
analysis represents an elaborate, but laborious QC. Reference measurements at single
wavelengths, typically at wavelengths far higher than the actual measurement, are
more practical. However, subtle changes caused by interfering substances can be
missed. We set out to assess the use of reference measurements closer to the actual
measurements as a QC.

B-440
A Comparison of the New Beckman Coulter DxC 700 AU Clinical
Chemistry System to the UniCel DxC 800 Synchron Clinical System
B. Godber, K. Breasley, D. FitzGerald. Beckman Coulter, Co. Clare, Ireland
Background: The Beckman Coulter DxC 700 AU analyser is the latest clinical
chemistry system from Beckman Coulter. It is a fully automated, random access
analyzer, designed for medium to high throughput laboratories, with a throughput of
1200 tests/hour including ion selective electrodes. The purpose of this study was to
compare the recovery of patient samples on the new DxC 700 AU with the UniCel
DxC 800 Synchron Clinical Systems for a selection of routine assays.

Methods: Using the CBB assay in a microplate format as a model, we determined
the spectra of various proteins at different concentrations ranging from 10 to 100 µg/
mL using the SpectraMax Plus Microplate Reader (Molecular Devices). Focusing on
the determination of bovine serum albumin with and without interfering substances,
the utility of applying absorption values at various reference wavelengths around the
actual measurement wavelengths was assessed.
Results: The use of the isosbestic point of the CBB protein reaction at ~530 nm
proved to be a convenient reference measurement. The interference of substances
such as glycine, SDS, and HEPES could be determined by an upper and lower limit
independent of the absorption at the actual measurement wavelength. When using
other reference wavelengths, e.g., 440 nm, a function between the absorption at the
actual and reference measurement wavelengths had to be applied. Adequate upper and
lower confidence limits of polynomial or linear regression could be used as thresholds
to identify the interference.
Conclusion: Reference measurements and respective algorithms can aid in the
identification of erroneous results of protein determination by CBB and potentially
other assays for protein determination using respective dyes.
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B-442
Evaluation of Immunoglobulin G_2 and Immunoglobulin M_2
Assays* on the Atellica CH Analyzer**
C. Briggs, L. Bantum, T. Johnson, T. Nyamwange, R. Prusisz, J. Snyder.
Siemens Healthineers, Newark, DE
Background: This study evaluated the performance of the Immunoglobulin G_2
(IgG_2) and Immunoglobulin M_2 (IgM_2) assays,* clinical chemistry PEGenhanced immunoturbidimetric assays*, being developed for use on the Atellica™
Chemistry (CH) Analyzer** (Siemens Healthcare Diagnostics Inc.).
Methods: Performance testing was conducted using Clinical and Laboratory
Standards Institute (CLSI) guidelines and included precision (CLSI EP05-A3);
method comparison (CLSI EP09-A3); limit of blank (LoB), detection (LoD), and
quantitation (LoQ) (CLSI EP17-A2); interference (CLSI EP07-A2); and serum/
plasma equivalence (CLSI EP09-A3) studies.
Results: Assay range for the IgG_2 assay was 140–3400 mg/dL (1.40–34.00 g/L) and
for the IgM_2 assay was 21.0–330.0 mg/dL (0.21–3.30 g/L). Observed agreement
in patient sample method comparison studies using Deming regression: Atellica CH
IgG_2 assay = 1.00 × ADVIA® Chemistry IgG_2 assay + 6 mg/dL (+ 0.06 g/L) (r
= 0.999, n = 113, range: 148–3593 mg/dL [1.48–35.93 g/L]); Atellica CH IgM_2
assay = 1.01 × ADVIA Chemistry IgM_2 + 2.5 mg/dL (+ 0.02 g/L) (r = 0.999, n =
105, range: 21.7–324.7 mg/dL (0.22–3.25 g/L). Precision was evaluated across the
assay range using serum/plasma pools and commercial quality control materials. Each
sample was assayed in duplicate twice a day for 20 days. IgG_2 assay repeatability and
within-lab precision were ≤1.6% CV and ≤1.8% CV, and IgM_2 assay repeatability
and within-lab precision were ≤1.1% CV and ≤2.5% CV, respectively. LoB and LoD
were observed to be 7 mg/dL (0.07 g/L) and 21 mg/dL (0.21 g/L) for the IgG_2 assay
and 1.9 mg/dL (0.02 g/L) and 3.9 mg/dL (0.04 g/L) for the IgM_2 assay, respectively.
Interference ≤10% was observed for the IgG_2 assay with hemolysate (1000 mg/
dL), bilirubin (50 mg/dL), and lipemia (1000 mg/dL) and for the IgM_2 assay
with hemolysate (1000 mg/dL), bilirubin (60 mg/dL), and lipemia (1000 mg/dL).
Agreement of serum and plasma in the IgG_2 assay is represented by lithium heparin
plasma = 1.01 × serum − 26 mg/dL (− 0.26 g/L) (r = 0.998, n = 54, range: 252–2498
mg/dL [2.52–24.98 g/L]) and in the IgM_2 assay is represented by lithium heparin
plasma = 1.01 × serum − 2.1 mg/dL (− 0.02 g/L) (r = 0.999, n = 54, range: 25.8–319.5
mg/dL [0.26 – 3.20 g/L]) and K EDTA plasma = 0.99 × serum − 0.1 mg/dL (− 0.00
g/L) (r = 0.999, n = 54, range: 25.8–319.5 mg/dL [0.26–3.20 g/L]).
Conclusions: The Immunoglobulin G_2 and Immunoglobulin M_2 assays tested on
the Atellica CH Analyzer demonstrated acceptable performance in all tested areas.
*All assays under development and not available for sale. Future availability cannot
be guaranteed.
** Not available for sale. Not CE marked. Future availability cannot be guaranteed.

B-443
Evaluation of Cell-Free DNA Recovery During Extraction Using A
Next-generation Sequencing Assay
C. Christopherson, P. Sankey, L. Eubank, T. Harrison, W. Woods, L.
Cabiling, L. Nguyen, M. Nelles, S. Scott. CareDx, Brisbane, CA
Background: In solid organ transplant recipients, circulating cell-free DNA from the
donor in the background of the recipient’s DNA measured as percent donor-derived
cfDNA (dd-cfDNA) is an important marker for allograft rejection. We have developed
a non-invasive next-generation sequencing (NGS) assay that utilizes SNPs located
throughout the genome to quantify the dd-cfDNA (AlloSure®). Prior knowledge of
donor and recipient genotypes are not required to measure the proportion of cfDNA
in the recipient’s plasma that is released from the donated organ. The levels of cfDNA
found in plasma are low which challenges the recovery of cfDNA during sample
extraction. In order to accurately quantify the low amounts of cfDNA, the extraction
method must be robust and reproducible. Extraction methods must be tested to
identify the best method for each specific assay employing cfDNA.
Objectives: The objective of this study was to determine the reproducibility and
linearity of cfDNA extraction in our lab. Reproducibility was analyzed using multiple
operators, replicate extractions and extractions on multiple days. Linearity was
assessed by performing dilutions of plasma made before extracting.
Methods: Blood was collected from normal healthy volunteers into Streck CellFree DNA BCT® collection tubes. Panels were created by mixing plasma from
one individual (donor) into the plasma of another (recipient) in proportions that are
consistent to those found in transplant patients. Three panels were created to test
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reproducibility representing 3 different spike-in levels. To assess linearity, dilutions
were made of spike-in samples using the plasma from the “recipient” to dilute the
proportion of cfDNA present from the “donor”. Plasma was extracted using Qiagen’s
Circulating Nucleic Acid kit. After extraction, samples were quantified for total
cfDNA using a qPCR method while dd-cfDNA was calculated using the AlloSure
workflow.
Results: Total recovery of cfDNA as measured by qPCR ranged from 11 to 34ng
per 5ml of plasma which is consistent with ranges expected from healthy volunteers.
Intra-operator variability for total cfDNA ranged from 1.5% to 11% CV. The interoperator variability ranged from 9% to 17%. When dd-cfDNA was measured, the
intra-operator variability ranged from 5.6% to 7.8% and the Inter-operator CVs
ranged from 1.7% to 12.8%, both within the established variability of the assay.
Linearity tests showed the assay performed as expected; the measured dd-cfDNA was
consistent with expected values based on dilution.
Conclusions: The recovery of cfDNA was reproducible within one operator and
between operators. The cfDNA from the donor is consistently recovered at different
spike-in amounts indicating that the extraction method is appropriate for use with
AlloSure where low levels of donor cfDNA require reproducible and robust recovery.

B-444
Standardized Reagent Formulation and Data-driven QC Criteria
Ensure Efficient and Consistent Delivery of Plasma Cell-free DNA
Results for Organ Transplant Rejection
P. Sankey, C. Christopherson, L. Eubank, C. Chan, K. Sterling, F. Lao, M.
Velez, C. Garcia, R. Woodward, M. Nelles, S. Scott. CareDx, Brisbane, CA
Background: Workflows for complex molecular diagnostic testing often require
multiple steps and formulation of specialized reagents. High quality standardized
reagents are critical to ensure accurate and consistent test results. AlloSure® is a
recently released Laboratory Developed Test that quantifies the amount of donorderived cell-free DNA (dd-cfDNA) in the plasma of kidney transplant recipients by
targeted next generation sequencing of 266 SNPs. We identified key reagents in the
AlloSure workflow that would benefit from transfer to our reagent manufacturing
group for formulation. Formulation of these reagents under a GMP compliant lab
ensures standardized and validated processes, QC prior to release for use in patient
testing, and reduces variabilty introduced when reagents are prepared at the time
of testing. The transfer of these key reagents to our manufacturing group required
establishing independent QC processes and acceptance criteria in addition to training
staff and validating the successful transfer of the formulation procedures.
Objectives: The purpose of this study was to establish formulation procedures
and defined QC criteria for key reagents used in a cell-free DNA next generation
sequencing assay.
Methods: The preparation of 266 AlloSure targeted amplification primers was
identified as a key component that warrants transfer to our manufacturing group.
Transfer of the primer preparation, both as a pool used in the pre-amp step and the 48
different multiplexes used in the secondary amplification, included creating a training
plan, SOPs, batch records, standardized lot labeling, and production of 3 independent
lots before the official transfer was complete. QC criteria were developed by testing
the NIST NA12878 reference standard in the AlloSure NGS workflow over the course
of 1 year. The criteria used for passing lots of primers were set using number of SNPs
that pass QC as determined by the same AlloSure QC algorithm. Statistical analysis of
the number of AlloSure SNPs successfully sequenced was performed using binomial
quantile estimation. The data from this analysis were used to define the QC testing
criteria for the formulated primer pools. Additional QC criteria which requires
obtaining the expected dd-cfDNA results from spike-in controls is used for CLIA lab
acceptance of the materials.
Results: The historical data were used to estimate the binomial probability of an
individual SNP passing QC using the mean as calculated from all of the runs. The
resulting minimum 1% quantile is 230 SNPs passing QC. Based on this cut-off, 99%
of primer sets used succesfully in AlloSure testing to date passed this QC.
Conclusions: Performance and the QC metric for primer lots was defined by the
specific requirements needed using data from multiple runs over long periods of time.
The metrics can be used to reject lots of primers that do not meet specifications at
two levels, primer performance against a reference standard (NIST) and obtaining the
expected dd-cfDNA results using well-characterized spike-in controls. This ensures
high quality lots of primers are used in AlloSure testing and accurate and consistent
results are delivered for managing organ transplant patients.
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B-445
Improving the Sensitivity of the Coomassie Brilliant Blue (CBB) Test
F. Vitzthum1, H. Schwarz2. 1Siemens Healthineers, Tarrytown, NY, 2Siemens
Healthineers, Marburg, Germany
Background: Sensitive and accurate protein quantitation is important for the
manufacture of immunoassays. The CBB test is widely used as a sensitive and
rapid method.(1) After its introduction, several improvements of the test have been
reported, including the use of the ratio of the absorption values at 590 nm and 450
nm(2) instead of measuring at ~590 nm only. Increasing the linearity of a test improves
accuracy when linear regression is used for value assignment. Further increasing the
sensitivity allows for broader and more flexible application. Since measurement at
different wavelengths captures differently protonated forms of the dye, we set out to
determine whether altering the pH-value of the reagent could further improve linearity
or sensitivity of the assay.
Methods: We determined the impact of different pH-values of Bradford reagent
(Bio-Rad) on absorption values and combinations at different wavelengths. Slopes
and correlation coefficients (r2) of bovine serum albumin (Sigma) standard curves
ranging from 10 to 100 µg/mL were used as indicators for sensitivity and linearity.
60 µL of sample was placed in a well of PS standard F-bottom microplates (Greiner
Bio-One) followed by the addition of 240 µL of reagent that had been pH-adjusted.
The absorption measurements were performed using the Spectra Max Plus Microplate
Reader (Molecular Devices).
Results: A pH-value of ~0.8 for the original reagent was confirmed to be the optimum
for the measurement at 595 nm. However, the highest slope was observed at a pHvalue of ~1.0 when using the ratio 595/470. The slope was ~4.7-fold higher compared
to the absorption measurement at 595 nm at a pH-value of ~0.8, and the slope was
~1.6-fold higher compared to the absorption ratio 595/470 at the pH-value of ~0.8. r2
values in the pH-range from 0.5 to 1.0 were comparable (0.9824 and 0.9693 for the
595/470 ratio and 595 nm, respectively).
Conclusion: When using the 595/470 ratio, the slope of the CBB assay can be
significantly increased by using a pH-value of ~1 for the reagent. Linearity is not
markedly changed, moving the original pH-value of the reagent from about 0.8 to 1.
Thus, a reagent pH-value of ~1 represents a simple means to improve the sensitivity
of CBB testing, maintaining linearity and consequently accuracy of testing throughout
the measuring range.
References:
1. Anal Biochem. 1976;72:248.
2. Anal Biochem. 1996;236:302.

B-446
Multiplex Immunomagnetic Biosensing Platform for Detection of
Small Molecules in Clinical Samples
P. I. Nikitin1, N. V. Guteneva2, S. L. Znoyko1, A. V. Orlov1, V. A. Bragina1,
B. G. Gorshkov1, T. I. Ksenevich2, V. R. Cherkasov2, M. P. Nikitin2.
1
General Physics Institute, Moscow, Russian Federation, 2Moscow
Institute of Physics and Technology, Dolgoprudniy, Moscow region,
Russian Federation
Background: Magnetic nanoparticles (MP) are very attractive robust labels for
advanced immunoassays (Orlov et al. Biosens. Bioelectron. 2016, 79, 423-429).
In this work, we present a quantitative multiplex Dry-Reagent ImmunoMagnetic
(DRIM) platform for simultaneous on-site detection of small molecules such as B-type
vitamins and thyroid-associated disease markers: free and total T3, free and total T4.
The developed multiplex DRIM platform is innovative by virtually no sacrifice in
performance compared to single-plex assays and by characteristics on the level of
laboratory quantitative methods as shown recently for botulinum neurotoxin types
A, B and E in complex matrices (Orlov et al. Anal. Chem. 2016, 88, 10419-10426).
Methods: We present a multiplex quantitative lateral flow (LF) assay for on-site
simultaneous detection of several small molecules in clinical samples. The novel
approach to easy multiplexing is realized via joining an on-demand set of singleplex LF strips based on magnetic nanolabels, into a miniature cylinder cartridge that
mimics an LF strip during all assay stages. The cartridge is readout by an original
portable multi-channel reader based on the magnetic particle quantification (MPQ)
technique using non-linear magnetization of MP (Nikitin & Vetoshko, EP 1262766,
2001). The sensitivity of this electronic detection method is on the level of gammaradioactive technique for counting MP based on 59-Fe isotope (Nikitin et al. J. Appl.
Phys. 2008, 103, 07A30). The developed new generation of multi-channel MPQ
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reader offers the unmatched 60-zmol detection limit and 7-order linear dynamic range
for volumetric registration of magnetic labels inside a cartridge of several millimeters
in diameter regardless of its optical transparency. Each of the test strips, developed
here as building blocks for the multiplex assay, can be used “as is” for autonomous
quantitative single-plex detection with the same measuring setup.
Results: The developed biosensing platform has demonstrated attractive limits of
detection (LOD) for B-type vitamins and thyroid-associated disease markers: free and
total T3, free and total T4. The LOD for T4 hormone in human serum was as low
as 0.03 pM or 0.023 pg/mL using blood samples of 40 patients. The experiments
were done using clinical samples of known concentration measured by reference
electrochemiluminescent Abbott apparatus. Some of the samples were also diluted
by purified serum with zero concentration of T4. The achieved LOD is much better
than the required clinical range for human in vitro diagnostics. It demonstrates the
technology potential, which can be used to measure concentrations of other small
molecules such as toxins, carcinogens, pharmaceuticals, natural and synthetic
poisons, etc.
Conclusion: The multiplex DRIM platform based on highly sensitive detection of
magnetic nanoparticles in 3D solid phase has demonstrated LOD of T4 hormone in
clinical samples as low as 0.03 pM or 0.023 pg/mL and wide 3-order dynamic range of
hormone concentration. The developed multiplex biosensing platform can be used for
rapid multi-analyte tests for point-of-care in vitro diagnostics, food analysis, biosafety
and environmental monitoring, forensics and security, etc.

B-447
Alphafetoprotein: correlation between the analyzers Centaur XP and
Dimension Vista 500
R. Escobar Conesa, D. González Benito, A. Cienfuegos González, B.
Laborda Gonzalez, S. Garcia Castañon, M. Martinez Gago. Hospital de
Cabueñes, Gijon, Spain
Background: Alpha-fetoprotein (AFP) is one of the largest glycoproteins in
fetal plasma, though its main usefulness in clinical practice is as a marker of nonseminomatous hepatocellular and germ cells carcinoma. The analytical method used
is chemiluminescence; recently, due to a problem in the supply of reagent, we were
forced to use a different autoanalyzer, passing from Centaur XP ® to Dimension
Vista 500 ®, being necessary to carry out a correlation before applying the change.
Methods: A total amount of 57 samples were analyzed consecutively by both
analyzers. Previously, aliquots which were freezed at -20º until the moment of being
processed, had been made. Levels 1 and 3 of Tumor Marker Immunology ® by Biorad
were used as a control.
Results: The statistical analysis was made with MedCalc ® software, and it consisted
on the calculation of the equation of the regression line by the nonparametric method
of Passing-Bablok, in order to assess the degree of substitutability between both
samples.
The correlation has the following equation: y= 0.2 + 1 x where Y corresponds to
the instrument DIMENSION VISTA 500 and X to the ADVIA CENTAUR XP. The
correlation coefficient was r = 1, with an IC95% for the slope of 0.9333 to 1.0254,
and for the intercept, of 0.0466 to 0.4067. The values of AFP were expressed in
both cases in ng/mL. Conclusion: The calculated parameters show that there exists
a good correlation between both methods (r = 1). The intersection includes the 0
and the slope includes the 1, so it’s not necessary to apply the correction given by
the above-mentioned formula, therefore, the methods are interchangeable and their
results are transferable. The change of analyzer led to the modification of the reference
values of AFP (from < 8.1 ng/ml with ADVIA CENTAUR XP to < 8.00 ng/ml with
DIMENSION VISTA 500), being notified to the ordering doctors, and registered
through a cutline in the informatic system, in order to take account of it in the patient
follow up. Furthermore, at the operational level, the necessary time for the analysis
has been reduced to 10 minutes, being specially important for those samples requiring
dilution.

B-448
Application of extracellular flux analysis in the differential diagnosis
of mitochondrial diseases
B. K. Chacko, G. A. Benavides, A. C. Hurst, D. Leon, E. E. Ubogu, R. Hardy,
V. Darley-Usmar. University of Alabama at Birmingham, Birmingham, AL
Background: Mitochondrial diseases, a heterogeneous group of genetic diseases
arising from mutations in the mitochondrial or nuclear genome, are presented with
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a wide spectrum of neurological, muscular and cardiac symptoms. The multi-system
involvement and the heterogeneous features of these defects mimic neurological and
systemic diseases that make diagnosis often challenging. The influence of genetic,
environmental, lifestyle factors and age on mitochondrial activity further complicate
disease presentation. Current methods of diagnosis include genomic analysis and
invasive muscle biopsies which will not provide any functional assessment of
the mitochondria. In addition, there are no standardized set of guidelines for the
biochemical and molecular evaluation of the suspected mitochondrial disease patient
currently exist. A common feature of the mitochondrial disease is the impaired energy
metabolism due to defective cellular oxidative phosphorylation and metabolism.
Objective: The major goals of this study are to develop and validate cellular
bioenergetic and mitochondrial assays for the diagnosis of mitochondrial diseases
using peripheral blood leukocytes and platelets. This test utilises the concept that
circulating leukocytes and platelets can act as sensors or biomarkers of bioenergetic
dysfunction that occurs in mitochondrial diseases. Methods: Using the extracellular
flux analyzer the oxygen consumption rates of mitochondria in intact monocytes and
platelets are measured employing two different protocols (1) the mitochondrial stress
test and (2) mitochondrial respiratory complex activities. The mitochondrial stress test
will determine the bioenergetic parameters in intact cells (basal, ATP-linked, protonleak, maximal, reserve capacity and non-mitochondrial respiration) which are used to
calculate the health of the mitochondria termed as the bioenergetic health index (BHI).
For mitochondrial complex activity assays, the plasma membrane is selectively
permeabilized without altering the mitochondrial membrane and the maximal activity
of mitochondrial respiratory enzyme complexes (Complex I, Complex II and Complex
IV) are determined in the presence of specific metabolic substrates. The development
of all the mitochondrial tests included determination of linearity, precision, accuracy
and measurement ranges of oxygen consumption rates using multiple leukocyte cell
types and platelets. Results: Results and Conclusions: The results show that there
is a significant loss of specific mitochondrial complexes (Complex I, Complex II
or Complex IV) exist in mitochondrial disease patients. However, the nature and
the extent of the defect are highly varied among the patients and also presented
differently in different leukocyte populations. The bioenergetic health remained
largely unaffected owing to the cellular compensatory mechanisms. Conclusion: This
suggests that the integration of cellular bioenergetics and mitochondrial assays have
the potential for the differential determination of mitochondrial defects and thereby
the diagnosis of mitochondrial diseases.

B-449
Performance characteristics of new UIBC reagent on ARCHITECT
cSystems
Y. Gore1, T. Alligrant1, F. Vespasiani2, M. Valdambrini2, M. La Motta2,
R. Lucini2, J. De Giorgio2, J. Ulloor1, K. Sikder1, M. Beischer1. 1Abbott
Laboratories, Irving, TX, 2Sentinel CH, Milan, Italy
OBJECTIVE: To report the performance characteristics of the new Abbott liquid
UIBC assay on the ARCHITECT cSystem instruments.
RELEVANCE: The new UIBC assay is a ready to use liquid reagent with an
improved measuring interval, calibration interval and precision profile. Previous
UIBC assay (LN 4P79) was lyophilized kit configuration.
METHODOLOGY: This UIBC assay (LN 04R29) uses the Ferene methodology,
that is the same as the predicate assay (LN 04P79). Serum or plasma sample is added
to the cuvette followed by reagent 1 containing a known concentration of iron to
saturate the free binding sites on transferrin. Later, reagent 2 containing 3-(2-pyridyl)5,6-bis-[2-(5-furylsulfonic acid)]-1,2,4-triazine (Ferene-S) and a reducing agent is
added to the reaction mixture. Residual iron after transferrin saturation, in a reduced,
ferrous state, forms a stable complex with Ferene-S. The color intensity of this
complex, measurable at 604 nm, is directly proportional to the unbound excess ironbinding capacity.
VALIDATION: The table below displays the critical performance characteristics of
the new UIBC assay (LN 04R29).

Table 1. Critical performance characteristics of the new UIBC assay (LN 04R29).
Table 1. Critical performance characteristics of the new UIBC assay (LN 04R29).
Characteristic

LN 04R29

Sample Type

Serum and plasma

Limit of Quantitation (µg/dL)

≤ 25

Linearity and Measuring Interval
(µg/dL)

25 - 500

Interferents:

[Interferent]

[UIBC] (µg/
dL)

Difference (µg/
dL)

%
Diff.
-8.1

Hemoglobin
Intralipid
Bilirubin (conjugated)
Bilirubin (unconjugated)
Triglycerides
Total Protein
Rheumatoid Factor

62 mg/dL

168

-13.67

125 mg/dL

323

-30.34

-9.4

1000 mg/dL

142

-9.7

-6.78

1000 mg/dL

295

-4.73

-1.6

59 mg/dL

141

-10.6

-7.5

62 mg/dL

298

-11.8

-4.0

53 mg/dL

156

-2.8

-1.8

56 mg/dL

284

-7.0

-2.5

901 mg/dL

147

-4.09

-2.8

1157 mg/dL

269

-18.05

-6.7

13.2 g/dL

152

7.9

5.2

13.4 g/dL

252

25.2

10.0

100 IU/mL

145

3.5

2.4

100 IU/mL

300

-0.7

-0.2

Precision

≤ 7% or ≤ 10µg/dL

Calibration Interval (hours)

168

On-Board Stability (days)

28
LN 04R29 vs. LN 4P79

Method Comparison

N

109

R

0.995

Equation

Y = 8.03 + 0.9736X

Range (µg/dL)

31.5 to 458.8

CONCLUSIONS: The new UIBC assay (LN 04R29) demonstrates improved
measuring range, calibration interval and precision profile when compared to the
predicate method (LN 4P79) and is packaged in a ready to use assay configuration.

B-450
Evaluation of endogenous amino acids as preanalytical controls for
blood samples
J. Hill, R. Magesh, R. Taylor, J. Hill. Spot On Sciences, Austin, TX
Background: Comparison of analyte concentrations between blood sample types
including wet and dried plasma/serum and capillary and venous whole blood is
difficult. A pre-analytical, endogenous standard would allow normalization between
blood sample types to control for sample quality and volume and would allow more
precise quantitation and quality analysis. The objective of this study was to determine
the feasibility for use of amino acid (AA) levels as a suitable pre-analytical standard
(PS) for dried and wet blood samples.
Methods: The free AA concentrations in wet and dried plasma and whole blood
for 12 AA was measured for nine healthy donors (ages 29 to 60) by LC-MS/MS.
Fasting (early morning) and fed (one hour post lunch) AA levels were determined for
three donors on three separate days, using whole blood collected with HemaSpot™HF devices by finger stick. AA stability over time (1, 7, 30, 60 and 90 days) and
temperature (-20, 22, 37 and 45 ° C) was determined for dried whole blood from three
separate donors.
Results: Levels of five AA (Val, Thr, Ile, Leu, Phe) showed strong correlation (<11%
CV) between nine donors for four sample types: wet and dried plasma, and wet and
dried whole blood. Minimal differences in AA levels were observed between fasting
and fed state. Levels of Phe, Ile, Pro, Val, Leu, Tyr and Trp were stable (<10% loss)
as dried blood up to 90 days at temperatures of -20 to 45 ° C, while Gly, Ser and Thr
were not stable over time.
Conclusions: Several AA including Val, Ile, Leu and Phe show promise for use as a
pre-analytical standard for dried and wet plasma and whole blood samples.
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